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DVD-Video plajtel! engine 



(54) System and method for enhanced navigation of multimedia DVD 



(57) ' A new navigation funcVion is added to a legacy 
DVD-Video. A player unit (100) plays baolc recorded 
contenls.lhatinclude video contents or AV contents (10) 
and ENAV contents (30) associated with contents 
(menu, cliapter) of tlie video contents (10), from a 
DVD-Video disc. Tlie video contents (10) of the DVD 
disc are played bacl< by a video playback engine (200). 
The ENAV contents (30) of the DVD disc are played 
back by an ENAV engine (300). The ENAV engine (300) 
controls playbaol< of the EiVAV contents (30) and that of 
the video contents (1 0) in combination, connection, and/ 
or synchronism with each other according to the played- 
bacl< contents of the ENAV contents (30). 
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Description 

[0001] The present invention relates to an enhanced 
navigation system that uses a digital Information medi- 
um complying with the DVD-Video standard. 
[0002] More specifically, the present invenlion relates 
to a DVD video playback system which acquires navi- 
gation Infomiation from the recorded coritents on a DVD 
video disc and/or the Internet or the like, and allows di- 
versified playback using the acquired navigation infor- 
mation compared to conventional DVD-Video. 
[0003] Currently, as package media of digital video, 
DVD-Video has become increasingly prevalent. The 
DVD-Video is specified by [DVD SpeoIficaUons for 
Read-only Disc: PartS: VIDEO SPECIFICATIONS: Ver- 
sion 1.0 (CONFIDENTIAL)] issued August 1996 from 
the DVD forum. 

[0004] The DVD-Video standard specifies presenta- 
tion data that records actual video-audio (or AV) data, 
and navigation data used to manage such data. In this 
standard, presentation data (playback Information) that 
contain video (moving image/aUII Image) data, audio da- 
ta, sub-picture data, and the like are multiplexed accord- 
ing to the specifications oif a program stream (2048 
bytes). The navigation data (management information) 
describes program chains (PGC) and cells which set the 
timeconfiguration and playback order of video-audio da- 
ta to b6 played back. thus implementing functions such 
as muitt-angle playback, muItl-story playback, and pa- 
rental control (access control for children and the like). 
[OOOS] However, a conventional DVD-Video player 
based on the DVD-Video standard (version 1 .0) can 
play back only an MPEG2 program stream recorded on 
a DVD video disc (infomnation recording medium). For 
this reason, even when infonnation other than the 
MPEG2 program stream is recorded on the DVD video 
disc, existing DVD-Video players cannot play back in- 
formation other than the MPEG2 program stream. 
[0006] As the prior art that can store information (Hy- 
pertext Informatiqn/HTML, programs, script macros, 
and the like) other than an MPEG2 program stream 
(DVD-Video contents) on a storage medium such as a 
DVD or the like, and can play back information other 
than the MPEG2 program stream, for example, "Data 
Storage Method for Storage Media, and Interactive Vid- 
eo Playback Apparatus" disofosed in Jpn. Pat. Appln. 
KOKAI Publication No. 10-138314 is known. This refer- 
ence discloses an Interactive video playback method' 
and apparatus that play back multimedia infonnation 
from package media such as optical discs and the like, 
and network media such as network servers and the 
like. In this reference, a recording medium stores spe- 
cific condition playback data (program, script macro, 
and the like). 

P»b071 However, this reference does not have any 
concrete disclosure about a method of incorporating in- 
fomiation (HTML, script, and the like) other than the cur- 
rent DVD-Video standard In the data structu.re of thecur- 



rent DVD-Video standard (version 1 .0). Hence, there Is 
no assurance that a DVD disc that includes the tech- 
nique of this reference is compatible to the current 
DVD-Video' standard. (This reference merely quotes 

s "DVD" as an example of recording media; and does not 
take compatibility to the cun^ent DVD-Video standard in- 
to accounL) Nevertheless, if the compatibility to the cur- 
rent DVD-Video standard (version 1.0) Is not taken into 
consideration, the aforementioned problem "ttie con- 

10 ventional DVD-Video player cannot play back informa- 
tion other than the MPEG2 program stream" can be 
solved. That is, a conventional perisonal computer with 
a DVD-ROM/DVD-FIAM drive can play back infomiation 
other than the MPEG2 program stream, e.g., a compu- 

w ter program (not MPEG^ncoded) recorded on a 
DVD-ROM. 

[0008] Also, the cuffent DVD-Video standard (version 
1 .0) can assure some interactive features with the user 
■ such as multi-angle playback, multi-story playback, and 

20 the like. However, such interactive features are fixed to 
some extent after contents production of a DVD video 
disc, and it is difficult to add a wide variety of interactive 
features to a DVD video disc that has undergone con- 
tents production. 

25 [0009] As a method of adding a wride variety of inter- 
active features after contents production, a.method of 
importing information (playback control Infomnation de- 
scribed in a markup language, script language, or the 
like, data that this playback control Infonnation refers to, 

30 and so forth) used to add interactive features from the 
Intemet or the like to ^ DVD-Video player may be used. 
A di8ctosure.in Jpn. Pat. Appln; KOKAI Publication No. 
1 0-1 36314 above is close to this concepttthls reference 
- describes an Interactive video playback method for play- 
as Ing back multimedia infomialion from network media). 
■ [0010] However, upon acquiring multimedia infomia-. 
tion from network, media and adding a wide variety of 
Interactive features by the playback method of a DVD 
video disc, since the invention of the above reference 

40 does not practically take the ooriipatibliity to the current 
DVD-Video standard (version 1 .0) Into account, how to 
control the playback contents (video contents} of an ac- 
tual DVD video disc cannot be specifically recognized 
upon interactively controlling the actual DVD video disc 

45 (not a DVD-ROM that records computer data and the- 
like but a DVD video disc) using infwmalibn imported 
from the Intemet or the like. 
[0011] As another reference related to the aforemen- 
tioned parent publication, "Data Synchronous Playback 

so Apparatus fora Plurality of mpdia" disclosed In Jpn. Pat. 
. Appln. KOKAI Publication No. 11 -98467 is known. In this 
reference, a required image downloaded from the Inter- 
net Is stored in an internal storage unit, disc information 
and external medium information are synchronously 

55 mixed and displayed on the basis of the stored Image, 
• and timing data and a layout signal stored in an internal 
disc. 

• [0012] With the invention of this reference, Informa- 
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tion in the internal disk, and information acquired from 
the Internet can be synchrDnousiy dispfayed. However, 
this invention has no function of selecting various dis- 
play methods as rreeded, e.g., a method of displaying • 
disc information alone, a method of displaying Internet 
acquired information alone, and a method of displaying 
- those pieces of information at different timings. Espe- 
cially, Jpn. Pat. Appln. KOKAi Publication No. 11-98467 
has no disclosure eJaout control for Internet acquired in- 
fomnation in accordance with the playback state of a 
DVD disc. Also; this invention does not have any func- 
tion of giving the switching ttmings of these various dis- 
play methods In aocordancs with a user's instruction or 
playbaolc control infomiatlon recorded in advance on a 
disc (or playback control Iriformatfon downloaded from 
the internet). 

[0013] Furthermore, since the Invention, of this refer- 
ence does not practically take the compatibility to the 
current DVD-Video standard (version 1.0) into account, 
how to control the playback contents (video contents) of 
an actual DVD video disc (more specifically, the types 
and timings of control signals, and their sources and 
destinations) upon interactively controlling the actual 
DVD video disc using information downloaded from the 
Internet or the like is not apparent. 
[001 4] The present invention has its object to provide 
an' enhanced navigation system that can add a wide- 
• varieiy' of interactive features to playback of AV (video 

• and/or audio) contents after production while assuring 
the compatibility (at least upward compatibility) to the 

• current or legacy DVD-Video (and/or Audio) standard. 
[001 5] In order to achieve the above object, an Infor- 
mation medium (optical disc, -hard disc, etc.) according 
to an aspect of the present Invention, which can be used 
to fonn the aforementioned system, may have a lead-in 
area,, volume space, and lead-out area, and the volume 
space, includes a volume/file structure infonnation area, 
video area, and/or another recording area. In this infor- 

. mation medium, the video area' includes AV contents, 
complying vi^ith tho DVD-Video(or Audio) standard, and 
the other recording area can include navigation contents 
which can be played back in association with the con- 
tents (menus, chapters) of the video contents. TTie nav- 
igation contents have contents that control to play back 
the AV contents in connection, combination, and/or syn- 
chronism with playback of the navigation contents. 
[00161 An apparatus according to an aspect of the 
.present invention, which fonns the aforementioned sys- 

• tern,' may comprise a player unit; a video playback en- 
gine, and a navigation engine. The player unit is conf ig- 

. ured to play back recorded contents , that contents may 
include AV contents and navigation contents which can 
be. played back In association with the playback con- 
tents (menus, chapters) of the video contents, from a 
digital video (or audio) disc. This disc may have a vol- 
ume space complying with the .DVD-Video (or Audio) 
standard. The video playbaolc engine is configured to 
. play back the AV contents of the recorded contents on 



the disc. The navigation engine is configured to play 
back the navigation contents of the disc, and is config- 
ured to control playback of the navigation contents in 
connection with the AV contents according to the navi- 

5 gallon contents. 

[0017] In an apparatus atxjording to anotiier aspect of 
the present invention, which tomis the aforementioned 
system, the navigation engine has a first interface con- 
figured to receive the navigation contents from a digital 

10 video disc having a volume space complying with the 
DVD-Video (or Audio) standard, and a second interfece 
configured to acquire other navigation contents .via a 
■ communication line (such as Internet). 
[0018] Assume fliat a state in which the digital video 

IS disc is l0£tded to the player unit, and the second interface 
is disconnected from the communication line (net dis- 
connected) is an off-line mode. Also, a state in which 
the digital video disc is ejected from the player unit, and 
the second interface is connected to thecommunioation 

20 nne (net connected) Is assumed to be an on-line mode. 
F.utthemiore, a state in which the digital video disc is 
loaded to the player unit, and the second interface Is 
connected to the communication line (net con neded) is 
assumed to be a mixed mode. Then, upon detection of 

25 a predetermined switch trigger (a, trigger generated Iri,. 
response to insertion/ejection of a disc or connection/^,, 
disconnection of a net; corresponding to mode switelr:;:. 
events), mode transition is automatically made among/, 
the off-line mode, on-line mode, and mixed mode-in ao*; 

30 cordance with a predetermined transition rule. ^■ 
[0019] This summary of the invention does-not nec-..?.. 
essariiy describe all necessary features so that the In4 
vehtion may also be a sub-combination of these dsr^; 
scribed features. } 

3s [0020] The invention can be more fully undeistood:' 
from the following detailed description when taken in 
conjunction with the accompanying drawings, Iri which: 

FIG. 1 is a block diagram foi- explaining an example 
40 of the arrangement of a "DVD-Video player inoor- 
poralihg an enhanced navigation system (ENAV 
system)' according to an embodiment of the 
present invention; 

FIGS. 2A-2C are views for explaining a display ex- 
4S ample upon outputting a playback video on the 

DVD-Weo contents side and that on the ENAV 

contents-side as a multi-frame output in the ar- 
rangement shown In FIG. 1 ; 
. FIGS. 3A-3C are views for explaining a display ex- 
so ample upon outputting a playback video on the 

DVD-Video contents side. and that on the ENAV 
■ contents side on multi-windows .(overlapping win- • 

dows) in the arrangement shown in FIG. 1; 

FIGS. 4A-4E are views for explaining an example 
55 • upon mixing a playback audio on the DVD-Video 

contents side and that on the ENAV contents side 

in the an-angement shown in FIG. 1 ; 

FIG. 5 is a view for explaining an example of chang- 
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es in DVD video playback output (DVD video menu) 
and ENAV playb^ick output (ENAV menu) in corre- 
spondence wflth an internal command; 
FIG. 6 is a flow chart for explaining an example of 
the processes of a DVD-Video playback engine and s 
ENAV engine in association with menu call by a 
command; 

FIG. 7 is a view for explaining a menu display ex- 
ample (full video mode) on the video contents side; 
FIG. 8 is a view for explaining a menu display ex- io 
ampJe (full ENAV mode) on the ENAV contents side; . 
FIG. 9 Is a view for explaining an example of chang- 
esinDVDvideo playback output (DVD video chap- 
ter playback) and ENAV playback output (ENAV 
contents playback) in correspondence with an inter- w 
nal command; 

FIG. 1 0 Is a flow chart for explaining an example of 
the processes of the DVD-Video playback engine 
and ENAV engine in association with chapter play- 
back; ■ ^ 
FIG. 111s a view for explaining a display example 
(mixedlrame mode) of a mixed menu of the video 
and ENAV contents; 

FIG. 12 is' a view for explaining a display example • 
(mixed frame mode) of a mixed video of the video • 2S 
and ENAV contents; 

FIG. 13 is a view for explaining an example of 
changes in DVD video playback output (DVD video 
menu) and ENAV playback output (ENAV menu) In 
correspondence with user's operation (user event); so 
FIG. 14 is allow ctiart for explaining an example of 
■ the processes of the DVD-Video playback engine 
and ENAV engine in association with menu call by 
tlie user; 

FIG. 15 is a view for explaining an exarriple of as • 
changes in DVD video playback output (DVD video 
menu or playback pause) and ENAV playback out- 
put (ENAV menu) jn correspondence with user's op- 
eration (user event); 

FIG. 16 is a flow chart for explaining an example 40 
(first half) of the processes of the DVD-Video play- 
back engine and ENAV- engine in association with 
menu call or playback pause by the user, 
RG. 17 is a flow chart for explaining an eaiampie 
(second half) of the processes of the DVD-Video « 
■playback engine and ENAV engine In associafion 
with menu call or playback pause by the user; 
FIGS. 18A-18C are views for explaining a case 
wherein ENAV content 1 is played back before play- 
back of chapter 1 , and ENAV content 2 is played so 
back in synchronism with playback of chapters 1 
and 2 when the DVD-Video playback engine suo- 
cesslyeiy "plays back chapters 1 to 4; 
FIG. 19 Is a view for explaining a case (case 1) 
wherein the DVD-Video playback engine outputs a ss 
PTT event with a chapter number as a DVD event 
at the beginning of each chapter, and the ENAV en- 
gine begiris to play bade corresponding ENAV con- 



tents; 

RG. 20 Is a view for explaining a case (case 2) 
wherein the DVD-Video playback engine exchang- 
es event/status data with the ENAV engine, and the 
ENAV engine plays back ENAV contents on the ba- 
sis of the exchange result; 
FIG. 21 is a view for explaining another case (case 
3) wherein the DVD-Video playback engine outpute 
a PTT event wfith a chapter number as a DVD event 
at the beginning of each chapter, and the ENAV en- 
gine begins to play back corresponding ENAV con- 
tents; 

FIG. 22 Is aflow chart for. explaining an operation 
example of the DVD-Video playback engine, .an 
event generation-commandyproperty processor, 
and an ENAV interpreter in con-espondence with the 
case of RG. 19 (case 1); 

FIG. 23 is a flow chart for explaining an operation 
example of the DVD-Video playback engine, event 
generation-command/property processor, and 
ENAV Interpreter in correspondence with the case , 
of Fia 20 (case 2); 

FIG. 24 is a flow chart for explaining an operation 
example of the DVD-Video playback-engine, event 
generation-epmmand/property processor, and 
ENAV Interpreter in correspondence with the case- 
of RG.21 (cases); 

FIG. 26 is a view for explaining selectable paths 
among a plurality of modes (off-line mode, on-line 
mode, mixed mode) In the system arrangement of 

FIG. 1; . ■ 

FIG. 26 is a flow chart for explaining an example of 
which one of the plurality of modes shown In FIGi. 
25 Is set first; 

FIQ. 27 is a flew chart for explaining an example of 
• the processing contents' In the cun-ent mode (one 
of the plurality of modes shown in FIG. 25); 
FIG. 28 is a flow chart for explaining a processing 
example when the current mode automatically tran- 
sits to another mode depending on whether or not 
a DVD disc is Inserted in a DVD-Video player, 
whether or not an Internet connection unit is opn- 
nected to the Internet, and the like, which are de- 
tennined In the slate check steps in'the process 
shown In FIG. 27; 

FIG. 29 is a view for explaining an example of a tran- 
sition rule which is refen-ed to upon determining the 
mode transition destination in the process shown in 
FIG. 28; 

FIG. 30 is a viewf or explaining an example of a DVD 
video disc which can be played back by the 
DVD-Video player in FIG. 1, and in which ENAV 
contents 30 are stored in an area other than a 
DVD-Video area; 

FIG . 31 is a viewfor explaining an example of a DVD 
video disc wrtiich can- be played back by the 
DVD-Video player in FIG. 1, and In which ENAV 
contents 30 are stored in a DVD-Videb area; 
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FIG. 32 is a view for explaining a video output result 
on the ijasis of a layout control signal shown in FIG. 
1; 

. FIG. 33 is a view for explalnirig an audio output re- 
sult on tfie basis of a layout control signal shown In 
FIG. 1; and 

R6. 34 is a Wow chart for explaining an example of 
■ recording processes of information on an informa- 
tion medium such as a DVD-Video disc, DVD-Audio 
disc, a hard disc, or the like. 

[0021] An "enhanced navigation system using a dig- 
ital Information medium" according to various embodi- 
ments of the present invention will be described herein- 
after with reference to \he accompanying drawings. The 
following explanation will be given under the condition, 
for example, that this system Is applied to a playback 
apparatus and method of a DVD video disc complyihg 
with the DVD-Video standard. 
[002?] ■ The data structure of a disc that takes the com- 
patibility with the existing DVD-Video standard (version 
1 .0) into account will be described first 
[00231 Fl®- 30 shows an example of the data struc- 
ture of DVD video disc i which can be played back by 
DVD-Vldso playerlOO In FIG. 1 (to be described later). 
In this example, DVD-Video contents 10 (having an 
MPEG2 program stream structure) with the same data 
structure as the conventional DVD-Video standard (ver- 
sion 1 .6) are stored in a DVD-Vfdeo area.- Also, en- 
hanced navigation (to be abbreviated as ENAV herein- 
after) contents 30, which allow diversified playback of 
video contents (or AV contents) 10, can be recorded In 
another recording area, the presence of wh.lch Is ofllcial- 
ly recognized in the DVD-Video standard. 
[0024] since the contents of the DVD-Video area are 
conventionally known (to those who are skilled in the art 
such as the manufacturers of DVD-Video' players and 
the like), they will be briefly explained below. 
[0025] More specifically, the recording area of DVD 
video disc 1 Includes a lead-in area, volume space, and 
lead-out.area in turn from the Inner periphery. The vol- 
ume space includes a volume/file structure Infomnation 
area, and DVD-Video area (DVD-Video zone), and can 
also include another recording, area (DVD-Other zone) 
as an option. 

[0026] The voiume/file stmdure information ansa is 
assigned for the UDF (Universal Disk Fonnriat) bridge 
structure. The volume of the UDF bridge fomnat Is rec- 
ognized in accordance with ISO/IEC13346 Part 2. A 
space that recognizes this volume consists of succes- 
sive sectors, and starts from the first logical sector of 
the volume space ln FIG. 30. First 1 6 logical sectors are 
reserved for system use specified by ISO9660. In order 
to assure the compatibility to the existing DVD-Video 
standard (version 1.0), the volume/file structure infer-; 
mation area with such contents is required. 
|tl027] The DVD-Video area records management in- 
fomnation called video manager VMG and one or more 



video contents (or .AV contents) called video title sets 
VTS {VTS#1 to VTS#n). VMG is management infomia- 
tlon for all VTSs present In the DVD-Video area, and 
contains control data, VMGl, VMG menu data 
VMGIWVVOBS (option), and VMG backup data (norie of 
Ihem are shown). Each VTS contains control data VTSI 
of thai VTS, VTS menu data VTSM_VOBS (option), da- . 
ta VT6TT_V0BS of the contents (movie or the like) of 
that VTS (title), and VTSI backup data (none of them 
are shown). To assure the compatibility to the existing 
DVD-Video standard (version 1 .0), the DVD-Video area 
with such contents is also required. 
[0028] A playback select menu or the like of each title 
(VTS#1 to VTS#n) is given in advance by a provider (the 
producer; of DVD video disc 1) using VMQ, and a play- 
back chapter select menu, the playback order of record- 
ed contents (cells), and the like in a specific title (e.g., 
VTS#1) are given in advance by the provider using VT- 
SI. Therefore, the viewer of disc 1 (the user of the 
DVD-Video player) can enjoy the recorded contents of 
that disc 1 in accordance with menus of VMGA/TSl pre- 
pared in advance by the provider and playback control 
infonnatlon (program chain infomiatlon PGCi) in VTSI. 
However, with the conventional DVD-Video standard 
(version 1 .0), the viewer (user) cannot play back the 
contents (movie or music) of each VTS by a method dif- , 
ferent from VMGA/TSl prepared by the provider. 
[0029] ENAV contents (or ENAV content) 30 in FIG.,, 
. 30 are prepared as a mechanlsfn that allows the user to., 
play back the oontenfe (movie or music) of each VTS by . 
a method different froni VMG/VTS! prepared by the pro-. • 
vider, and to play back white adding contents different , 
frorh VMGA/TSl prepared by the provider. ENAV con-. 
. tents 30 cannot be accessed by a DVD-Video player 
which is manufactured on the basis of the convenUonat: 
. DVD-Video standard (version 1 .0) (even if ENAV con- 
tents 30 can be accessed, their contents cannot be 
used). However, a DVD-Video player (player 1 00 In FIG. 
1 or the like) can access ENAV contents 30, and can 
' use their playback contents. 
[0030] Logically, ENAV contents 30 can be classified 
into ENAV playback information, and the data body of 
ENAV contents. The data body of ENAV contents con- 
tains audio data, still image data, text data, moving im- 
« age data, and the like. The ENAV playback information 
contains a markup language, script language, or the 
like, which describes playback methods (display meth- 
od, playback order, playback switch sequence, selec- 
tion of data to be played back, and the like) of the ENAV 
so contents data body and/or DVD-Video contents 10. 
[0031] For example, as a language used as the play- 
back control infonnation, markup languages such as 
HTML (Hyper Text Markup Language)/XHTML (exteii- 
stole Hyper Tejrt Markup Language), SMIL (Synchro- 
55 nized Multimedia Integration Language), and the like, 
script languages such as ECMA (European Computer 
Manufacturers Association) Script, JavaScript, and the 
. like, and so forth can be used in con*ination. The de- 
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scriptlon contents of the ENAV playback information de- 
scribed in ttiese ianguages are parsed by ENAV inter- 
preter 330. in FIG. 1 to Interpret the parsed contents. 
[0Q321 Motie speoiflcally, the ENAV playbatsk informa- 
tion can contain file information of the ENAV contents s 
(infomnation of a file to be. referred to, and infpmnation 
of a file to be referred lo instead if the file to be referred 
to is not present or if a player does not have a function 
of decoding the tile if that file Is present) , layout inf orma- . 
Hon (the coordinate position of an object to be displayed »" 
ori a display sonsen, and information indicating the depth 
ordering if that object overlaps another object), size in- 
fomiation (infonnation indicating the size of each object 
to be displayed), synchronization infonnation (informa- 
tion used to control to play back \he DVD-Video contents is 
in connection or combination with tliat of the ENAV con- 
tents at a predetennined timing), and duration informa- 
tion (infotmatlon indicating the display time range ortlm- 

■ ing range of the ENAV contents). 
100331 Using the ENAV playback inifonTtatlon. for ex- sc 
ample, output methods menu, video, and/or audio data 
contained In video contents 1.0 or ENAV contents 30 can 
be described .(see FIGS: 7, 8, and 11 to be described 

■ later for an example of a menu output method; see 
Fl GS . 2, 3, and 1 2 to be described later for an example 2i 
of a video output method; see FIGS. 4A-4E to be de-. 
scribed later for an example of an audio output method). 
[0034J In DVD video disc 1 In Fia. 30, since the con- 
tents other than the other recording area comply with 
the current DVD-Video standard (version 1.0), video ^ 
contents 10 recorded on the DVD-Video area can be 
played back using the conventional DVD-Video player 
■ (i;e., the compatibility to the conventional player can be 

assured). 

[DOSS] ENAV contents 30 recorded in the. other re- 3 
cording areacannpt be played back (or cannot be used) 
by the conventional DVD-Video player, but can be 
played back and used by the DVD-Video player (FIG. 1 ) 
according to an embodiment of the present Invention. 
Therefore, when ENAV contents 30 are played back us- i 
Ing the DVD-Video player accoreling to an embodiment 
of the present invention, various video playback proc- 
esses can be made wittjout being limited by only the 
contents of VMG/VTSI prepared In advance by the pro- 
vider (examples of such various video playback proc- 
esses will be explained later with reference to FIGS. 1 
to 29 as neede.d). 

[00361 In the arrangement of FIG. 30, the at orenien- 
tioned ENAV playback informatipn can be physically re- 
corded on disc 1 together with the ENAV contents data 
body or independently 

[0037] As a method for the fonner allocation, ENAV 
dedicated packs EN V_PCK may be assured at, e.g., the 
head of an access unit (corresponding to video object 
unit VOBU in the current DVD-Video standard) (orafter 
navigation packNV_PCK located at the head in VOBU), ' 
and the ENAV playback information may be recorded in , 
these packs EfM V_PCK while being repacked Into ismall- 



er sizes. ■ 

[0038] As a method for the latter allocatton, ah area 
independentfrom the ENAV contents data body may be 
assured likeVMG (or VTSl) in the DVD-Video area, and 
the ENAV playback Information may be recorded In. this 
area. With this method, the DVD-Video player (FIG. 1) 
according to an embodiment of the present invention 
preferably reads the ENAV playback infonnation priorto 
the ENAV contents data body (if an ENAV playback con- 
trol method is read and stored in a memory in advance, 
a prtcess of the ENAV contents data body can be start- 
ed without any delay when the ENAV contents data body 
is read). 

[0039] To summarize, disc 1 in FIG. 30 can be con- 
sidered as aii Infomnation medium with the following ar- 
rangement. That is, this iriformation medium has a lead- 
in area, volume space, and lead-out area, and the vol- 
ume space includes a volume/file structure Information 
area, video area, and another recording area in coh; 
formity to the DVD-Video standard. The video area in- 
cludes video contents 1 0 complying with the DVD-Video 
standard, and the other recording area includes naviga- 
tion contents 30 which can be played back in association 
with the contents (menus, chapters, and the like) of vid- 
eo contents 10 (see FIGS. 5, 9, and the like to be de- 
scribed later). Navigation contents 30 have contents 
that control to play back video contents 1 0 Inconnectioni 
combination, or synchronism with playback of naviga- 
tion contents 30 (see broken an-ows In FIGS. 21 to 23). 
[0040] FIG. 31 shows another example of the data 
stmcture of DVD video disc 1 that can be played back 
by DVD-Video player 1 00 in FiGl 1 (to be described lat- • 
er). In this example, DVD-Video contents 1 0 (having an 
MPEG2 program stream structure) having the same da- 
ta slniclure as the convenllonai DVD-Video standard 
(version 1 .0) are stored in a DVD-Video area, and ENAV 
contents 30 that can diversify playback of video contents 
1 0 can be recorded on the end side of this DVD-Video 
area (after the recording end position of video contents 
10). 

[0041] Alternatively, ENAV contents 30 that cannotbe 
accessed by the conventional DVD player but can be 
accessed by the DVD player according to an embodi- 
ment of the present invention can be recorded between 
a given video title set {VTS#i) and another video title set 
(VTS#] * VTS#i) although not shown. As an example of 
a practical method of inhibiting the conventional DVD 
player from accessing contents 30, ENAV.contents 30 
may be altowed to be accessed using only commands 
so (e.g., a Jump comrnand, GoTo. command, and the like 
having special operation codes) which are not specified 
by the conventional DVD-Video standard (version 1 .0). 
[0042] If VMG or VTSl described above with refer- 
ence to FIG. 30 is describedto referto only the recorded 
S5 area (addresses) of DVD-Video contents 10, the con- 
ventional DVI>Vldeo playernever accesses ENAV con- 
tehts 30 with tefe/enoe lo VMG or VTSl. On the other 
hand, in the DVD-Video.player according to an embdd- 
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imenl of the present invention, an ENAV mode that ac- 
tivates ENAV may be prepared, and access to the end 
of the DVD-Video area-may be allowed m this ENAV . 
mode. In this way, the DVD-Video player.(FlG.. I) ao- ■ • 
cording to.an embodiment of the present Inventfon can 't 
access ENAV contents 30 recorded on the end side of 
the DVD-Video area, and ean use Iheir contents. 
. [0043] To summarize, disc 1 In FIG. 31 can be con- 
sidered as an information medium with the following ar- • 
rangement. That is, this information medium has a lead- ' 
in area, volume space, and lead-out area, anrd the vol- 
ume space includes a volume/file structure information 
■ ar^a and video-area. The video area includes video con- 
. tents 10 complying with the DVD-Vjdeo standard, and 
navigation contents SO which can be play ed back in as- ■ 
sooiation with the contents (menus, chapters, and the 
like) of video contents 1 0. Navigation contents 30 have 
contents that control to play back video contents 10 In 
connection, combination, or synchronism with playback 
of navigation contents 30. . - 
[0044] As practical methods of playing back ENAV 
contents 30 recorded on disc 1 1n FIG. 30 or 31 , for ex- 
ample, a method of providing a select button of ENAV 
contents 30 to a DVD menu (VMG menu orVTS menu), 
and allowing th e user to select the ENAV contents but- • 
ton by operating cursor keys and an enter key, and a 
method of automatically accessing ENAV. contents 30 
based on internal commands (navigation commands 
such as a GoTo command, Jump.fcommand, and the 
■ (ike) of the DVD-Video player are available.. 
[0045] When the select button of the former method 
is used, for example, the following process may be 
done. That Is, the user' selects (selection) and deter- 
mines (action) a button (ENAV contents select button In 
this case). displayed on a.menu, thereby playing back , 
contents (ENAV contentsSO In this case) corresponding 
to that button. This method is the sariie as that adopted 
In existing. DVD.-Vldeo players. 
[0O46]- When the intemal commands of the latter 
method are used, for example, a GoTo .command con- 
sists of an operation code, reserved area, and GoTo op- 
erand. This command fomiat remains th e same to main- 
tain the .compatibility to the conventional DVD-Video 
standard (veision.1.0),butthe contents of theoperaiion 
code and operand can be changed according to an em- 
bodiment of the present invention. For example", since 
operation codes "OOOOh" to "0003h" have contents that 
have already been specified by the DVD-Video standard 
(version .1.0), an embodiment of the present invention 
specifies a new operation code "0004h" that makes the 
. -control go to ENAV contents .30. Information indicating 
the recorded location, of ENAV contents.30 can be writ- 
. ten In the operand of that GoTo command. 
P047] A Jump cornmand consists of an operation 
code, Jump operand, and reserved area. This command 
format remains the. same to maintain the compatibility 
. to the conventional bVD-Video standard (version 1 .0), 
but the contents of tlie operation code and operand can 



be changed accordingto an embodiment of the present 
invention. For example, since operation codes "3001 h° 
to "SOOBh" have contents that.have already been spec- 
.• Ifled by the DVD-Video standard (version 1 .0), an em- 
bodiment of the preserit lnventlon specifies a new oper- . 
. alion code "3G09hMhat make the control jump to ENAV 
. contents 30 as an operation code of the Jump com- 
■ mand.- Information indicating the recorded location of 
ENAV contents 30 can be written in the operand of that 
Jump command; . • 

[0048] Note that DVD-Video contents 1 0 of DVD vid- 
eo disc 1 exemplified in FIG. 30 or 31 ars- not limited to 
a movie, multi-story drama j music program with multi- 
angle video data, and the like, and may contain software 
' /such as a computer game which is required to have high 
interactive features. 

[0049] FIG. 1 is a block diagram for explaining ari ex- 
ample of the anrangement of "DVD-Video player 100 
that incorporates the enhanced navigation system 

»' (ENAV system) according to an embodiment of the 
present invention. This DVD-Video player 100 plays 
back arid processes the recorded contents (DVD-Video 
contents 10 and/or ENAV contents 30) from enhanced 
DVD video disc 1 "compatible to the conventional 

5 DVD-Video standard (version 1 .0)" shown in FIG. 30 or 
31, and imports and processes ENAV contents (a kind . 
of Web contents) 30W from a communication line such ( 
as the Internet or the like. 

[0050] In the block anrangement shown in FIG. 1 , .; 
0 DVD-Video playback controller 220, user event control- ■ 

Ier310, event generatlon.command/property processor. 

320, ENAV interpreter 330, and the like can be Imple-.' 

mented by a microcomputer (and/or hardware logic) j., 

which serves the functions of- respective blocks basect . 
5 on an embedded program (finnware) (notshown). More 

• specifically, the processes of the flow charts shown In 
FIG. 6 and the like can be implemented by a microcom- 
puter (not shown) that executes the finnware. A work, 
area used upon executing the finnware can be assured 

'0 using a semiconductor memory (not shown) (and a hard 
disc as needed) In the block arrangement. 
[0051 ] Disc 1 to be played back by player 1 00 in FIG. 

• 1 records DVD-Video contents 10 having an MPEG2 
program stream structure,, and. ENAV contents 30 that 

IS, contain infomiation (video infpmnatlon such as a moving 
image, still image, animation, and the like, audio infor- 
mation, text infomiation, and the like) other than the 
MPEG2 program stream stoicture. Web contents such 
■ as video iriformation,- audio information, text informa- 

50 .tion, and the like, whfch are acquired from the Internet 
or the like are downloaded lo player 1 00 as ENAV con- 
tents 30W. • . • •• • 

[0052] In this embodiment, all kinds of video-au- 
dio-text infomiation other ttian the K/1PEG2 program 
SB ■ stream recorded on disc 1 will be referred to as "ENAV 
contente (Enhanced Navigation contents)". The ENAV 

• contents contain infomiation (ENAV playback infomia- 
tion) that controls to play back such video-audio-text in- 
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formation in synchronism (or connection or combina- 
tion) with DVD-Video contents 10, In addition to the vid- 
eo-audio-text infonnation. 

[0053] DVD-Video player 100 in FIG. 1 comprises 
DVD-Video playbaclc engine 200 for playing back and 
processing the MPEG2 program stream (DVD-Video 
contents 10) recorded on disc 1 , and ENAV engine 300 
for playing back and processing ENAV contents 30 (and/ 
or SOW). This player 100 further comprises a disc unit 
- (normally configured as a DVD disc drive: since this unit 
can be configured by the prior art, a detailed arrange- 
ment thereof Is hot shown) for reading out DVD-Video 
contents 10 and/or ENAV contents 30 recorded on disc 
1 , a user operation unit (a control panel of player 1 00" 
and/or remote controller: a detalled an-angemenl there- 
of is not shown) for transmitting usei's inputs (user's 
operation 40), and an Irtemet connection unit for con- 
necting a communication line such as the Internet or the 
like. • ■ 

[0054] DVD-Video playback engine 200 is a devicefor 
playing back DVD-Video contents 1 0 on the basis of the 
existing DVD-Video standard (version .1 .0), and in- 
cludes decoder unit 210 for decoding DVD-Video con- 
tents 1 0 read by the disc unit, and DVD-Video playback 
controlier 220 for controlling playback of DVD-Video 
contents 10. 

'[0055] Decoder unit 210. has a function of decoding 
video data, audib data, and sub-picture .data iaased on 
the existing DVD-Video standard, and outputting decod- 
ed video-audio data D21 0. With this function;' DVID-Vld- 
eo playback engine 200 has the same function- as that 
of a playback engine of a nomial DVD-Video player, 
which is manufactured on the basis of the e^cisting 
DVD-Video standard (version 1 .0). That is, player 1 oo ■ 
of FIG. 1 can play back video data, audio data, and the 
like having the MPEG2 program stream structure in the 
same manner a^ a nomnal DVD-Video player and, 
hence, can play back existing DVD video discs (discs 
corriplylng with the DVD-Video standard version 1.0). 
[0056] in addition, DVD-Video playback controller 
220 can control playback of DVD-Video contents 10 in 
accordance with a "DVD control signal" output from 
■ ENAV engine 300. More specifically, when a given event 
(e.g., menu call or title jump) has occurred during 
DVD-Video playback, DVD-Video playback controller 
220 can output a "DVD event signal" indicating the play- 
back condition of DVD-Video contents 10 to ENAV en- 
gine 300. In this case (simultaneously with output of the 
DVD event signal or an appropriate timing before or after 
that output timing), DVD-Video playback controller 220 
can output a "DVD status signal" Indicating property in- 
formation (e.g., an audio language, sub-picture caption 
language, playback operation, playback position infor- 
mation, time information, the contents of disc 1 , and the 
like set in player 1 00) of DVD-Video player 1 00 to ENAV 
engine 300. 

[GOSTl ENAV engine 300 Includes user event control- 
ler 31 0, event generation-command/property processor 
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320, ENAV interpreter 330, element decoder 340, arid 
video-audio output unit 350. 

|]0058] • User event controller310 makes control based 
. on user's operations 40. Confroller 310 receives user 
s events con-espondlng to user's openations (menu call, 
title Jump, playback start, playback slop, playback 
pause, and so forth) from the user operation unit, or re- 
ceives a user event control signal from event genera- 
tlon.command/property processor 320, and generates 
10 user events (A) to (C) corresponding to the contents of 
user's operations or the user event control signal. 
[0059] In the arrangement in FIG. 1 , based on the "us- 
er event control signal" output from event genera- 
tlon-oommand/property processor 320, user event con- 
is trollerSIO 

[01]transmits a usereventsignaltransmlttedbased 
on user's operation 40 to DVD-Video playback con- 
troller 220 (user event signal (A)), 
so [02] Inhibits transmission ("X") (user event signal 
(B)),or 

[03] transmits the user vent signal to event genera- 
■Uon-comhrjand/property processor 320 (user event 
signal (C)). 

ss 

[0060] Atthlstime.ausereventsignalundergoesthe 
following transmission control. 

I1 1 ] Upon outputting video data D21 0 of DVD-Video 
30 playback engine 200 (full video mode), user event - 
signal (A) is directly output to DVD-Video playback 
, engine 200. This is because user's operation 40 in 
the full video mode Is the .same as that In normal' 
DVD-Video pla^ack. . 
35 [12] Upon outputting video data D34a of ENAV en- • • 
gine 300 (full ENAV mode) or upon simultaneously • 
outputting video data D21 Oof DVD-Video playback . 
engine 200 and video' data D340 of ENAV engine 
300 by mixing them (mixedf rame mode) , the follow- 
40 ing control is made. 

[121] When a user event signal is output to event 
generation-command/property processor320 (user 
event signal (C)), event generation-command/prop- 
erty processor 320 outputs as a DVD control signal 
,45 a function call corresponding to that event (menu 
call or the like) to DVD-Video playback controller 
220 of DVD-Video playback engine 200. 
[122] A user event is simultaneously output to both 
DVD: Video playback engine 200 and event gener- 
50 ation-command/property processor 320 (user event 
signals (A) and (C)). 

[123] When DVD-vldeo playback that the system 
does not Intend (for example, a playback method 
Incompatible to currently running DVD-Video play- 
back engine 200 or operation inhibited by user's op- 
eration control UOP specified by the current DVD 
standard) is more likely to be made, transmission 
of a user event signal is blocked (inhibited or de- 
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terred) ("X" of user event signal (B)). 

■ [0061 ] Note that the contents of user event signal (C) 
transmitted to event generation-command/property 
processor 320 may be" sent 10 ENAV interpreter 330 in" 
the fonm of an ENAV event (and/or. ENAV property) as 
needed. Then, ENAV interpreter 330 can generate a lay- 
out control signal with reference to the contents of user 
event signal (C). • ' • 

[0062] For exahiple, In FIG. 3C (to be described later), 
when the user has changed the window size of contents 
10 or 30 or has shifted its display position using cursor 
keys of a rennote controller (not shown), this operation 
is sent as user event signal (C) from user event control- 
ler 31 0 to event generation-commantyproperty proo^- 
sor 320. Processor 320 can convert that user event sig- 
nal into a corresponding ENAV event (wiridow size 
change event or the like) and/or ENAV property (a var-. 
iable/parameter or the like Indicating the window size 
after change), then convert the converted event and/or 
properly into a corresponding layout control signal, and 
send the converted signal to video output controller 352. 
[0063] A further explanation, of user event signals (A) 
to (C) will be given later with reference to the flow charts 
fn FIG. 14 and subsequent figures as needed. 
[0064] Event generation-command/property proces- 
sor 320 exchanges a DVD status signal, DVD event sig- 
nal, and/or DVD.control signal with DVD-Video playbacl< 
controller 220, or exchanges a user event and/or user 
event control signal with user event controller 31 0. Fur- 
thennnore, event generation-command/property proces- 
sor 320 exchanges an ENAV event, ENAV property, 
and/or ENAV command wllh ENAV jnteipreter 330. That 
is, event gerieratlon-command/ property processor 320 
serves as an interface between DVD-Video playback 
engine 200 and ENAV engine 300 by outputting an input 
DVD status signal as an ENAV property, outputting an 
input DVD event signal as an ENAV event signal, or con- 
verting an input ENAV command into a con-espondi'ng 
DVD control signal and outputting the DVD control sig- 
nal. Event generation-oommand/property processor 
320 sends a Signal that controls the output state of video . 
data and/or audio data to video-audio output unit 350 in 
accordance with the contents of the DVD status signal 
and DVD event signal from DVD-Video controller 220, 
the user event from user event controller31 0, and/orthe 
ENAV comrhand from ENAV interpreter 330. 
[0065] In other words, event generation-command/ 
property processor 320 is configutBd to exchange a first 
signal (DVD control signal, DVD event signal, DVD sta- 
tus signal) that pertains to the playback condition of DVD 
video disc 1 with DVD-Video playback controller 220, 
and to exchange a second signal (ENAV event, ENAV 
command, ENAV property) that pertains to the contents' 
(script) of ENAV contents 30 (artd/or SOW) with ENAV 
Interpreter 330, on the basis pf the contents (cornmand) 
interpreted by ENAV interpreter 330 or the user event 
from an input device, and controls the signal output state 



of video-audio output unit 350 ori the basis of at least 
one of the exchanged first and second signals. 
• [0066] Put differently, event generation-command/ 
property processor 320 interprets ENAV contents 30 
5 (SOW), and then converts a control signal and the like 
between DVD-Video playback engine 200 and ENAV 
engine 300. More specifically, processor 320 makes, e. 
g,, the following signal output/signal conversion: 

« ' <A> Processor 320 interprets ENAV contents 30 
(SOW), and then outputs (a) a "user event control 
signal" used to control- a user event corresponding 
to user's operation 40 input from the user operation 
unit, (b) a "DVD control signal" used to control play- 
back of DVD-Videocontents 10 in DVD-Video play- 
back engine 200, and/or (0) a "video-audio output 
control signal" usedto switch between the video-au- 
dio output from DVD-Video playback engine 2O0 
and that from ENAV engine 300. 

20 <B> Processor 320 Interprets the contents (indicat- 
ing if an event Is menu call, title jump, or the like) of 
a "DVD event signal" which is sent from DVD-Video 
playback engine 200 and indicates the playback 
condition of DVD-Video contents 10, and converts 

25 the contents of the interpreted DVD event signal in- ■•■ 
to a corresponding event signal specified in ENAV 
contents 30 (SOW) (e.g., converts a DVD event sig-r,. 
nal of rhenu call into an event signal of menu call in:. 
ENAV). 

. 30 <C> Processor 320 interprets the contents (indicat'-'' 
ing the current audio language, if the disc playback^;, 
operation is now being done, and so forth) of a."DVI>." 
status signal" whfcsh Is sent from DVD-Video playvr 
back engine 200 and Indicates the property of !" 

35 DVD-Video player 100, and converts the contents.'-- 
of the Interpreted DVD status signal into a corre- 
sponding property signal specified in ENAV oori- 
tents 30 (SOW) (e.g., converts a DVD status signal 
which indicates that the current audio language Is 

40 Japanese into a property signal that designates 
Japanese as a language used by ENAV). . ■ 

[0057] .iSeneraliy speaking, ENAV, interpreter 330 
has a function of parsing and interpreting playback con- 

is froi information (ENAV playback infomnation) contained 
in ENAV contents 30 acquired from DVD video disc 1 or 
ENAV contents SOW acquired from the Internet or the 
like, and controlling ENAV engine 300. As a script lan- 
guage used in ENAV playback information, the afore- 

so mentioned maricup languages such as HTML/XHTML, 
SMIL, and the like rinay be used, or script languages 
such as ECMAScrlpt and the like may be used together 
with the aforementioned markup languages. 
[0068] As a practical method of parsing and interpret- 

55 ing markups and scripts, the same method as the park- 
ing & interpretation method in the state-of-the-art tech- 
niques such as HTML, XHTML, and SMIL, or -ECMAS- 
crlpt and JavaScript may be used (hardware to be us^ 
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is the mfcrocomputer mentioned at the beginning of tlie 
description of FIG. 1 ). The ENAV playback infonnation 
used upon practicing the present Invention uses unique 
commands and variables associated witii playback of 
the DVD video disc and/or ENAV contents. For exampte, 
a command thai switches the playbac* contents of the 
DVD-Video or ENAV contents in response lo a given 
event is unique lo markups or scripts in the ENAV play- 
back infonnation. 

[0069] As otiier examples of commands and variables 
unique to markups or scripts in the ENAV playback in- . 
formation, a command and variable for changing the 
size of a video from DVD-Video playback engine 200- 
and/or ENAV engine 300 (acommandthat instnicts size 
change, and a variable that designates the size after 
change), and a command and variable for changing the 
position of the video (a command that Instructs to 
change the display position, and a variable that desig- 
nates a coordinate position after change; when objects 
to be displayed overlap each other on the screen, as 
shown in FIG. 3C (to be described later), a variable that 
designates the depth ordering of the overlapping objects 
is added) are used. Also, a command and variable which 
ai-e sent from DVD-Video playback engine 200 and/or 
ENAV engine 300 and are usedio change an audio level- 
(a command that instructs to change an audio level, and 
a variable that designates an audio level after change); 
and a command.and variable used to select an audio 
language to be used (a comm&nd that instructs to 
change an audio language to be used, and a variable 
that designates the type of language after change) are 
used. Furlhennore, a. command and variable that con- 
trol a user event in user event controller 310 (those used 
to switch among user event signals (A), (B), and (C)) 
are used. 

[0070] ENAV interpreter 330 sends a "layout control 
signal" that controls the layout on the screen of video 
data (video data D362) to be displayed on an external 
monitor orthe like (not shown), the size of video data, 
the output timing of video data, and the output duration 
of video data, and/or the tone volume level of audio data 
(audio data D354) to be output from an external loud- 
speaker (not shown), the output timing of audio data, 
and the output duration of audio data to the video-audio 
output unit 350 on the basis of the commands/variables 
of markups and scripts of the ENAV playback infonna; 
■ tlon exemplified above. 
[0071] Element decoder 340 decodes audio data, still 
' image data, text data, moving image data, and the like 
contained In the ENAV contents, and includes an audio 
decoder, still image decoder, text decoder, and moving 
image decoder in correspondence with data to be de- 
coded. For example, audio data in ^e EhJAV contents 
encoded by, e,g., MPEG1 Is decoded by tlie audio data 
and is converted into decompressed audio data. Still im- 
age data encoded by IVIPEG or JPEG is decoded by the 
still image decoder and is converted Into decompressed 
image data, Likewise, moving image data encoded by, 



e.g., iyiPEG2 is decoded by the moving image decoder 
and is converted into decompressed moving Image da- 
ta. Also, text data contained in the ENAV contents is de- 
coded by the text decoder, and is converted into text Im- 
s age data, which can be superimposed onto a moving or 
still image. Video-audio data D340 which contains the 
decoded audio, image, moving imagej and text image 

■ data is sent from element decoder 340 to video-audio 
output unit 350. 

10 [0072] Video-audiooutputunitSSOselects one of vid- 
eo-audio data D3'40 decoded by element decoder 340 
and video-audio data 021 0 otJtput from DVD-Video 

■ playback engine 200, or mixes these data (0340 and 
D210) as needed. Unit 350 includes video output con- . 

IS troller 352 and audio output controller 354. 

[0073] Video output contrplier 352 has a function of 
selecting video data (video part of D21 0) from DVD-Vid- 
eo playback engine 200 or video data (video part of 
D340) from ENAV engine 300, and a function of chang- ' 
20 irig the sizes of these video data (D21 0 and D340) and/ 
or moving their positions, and simultaneously outputting 
both the video data (D210 and D340) (as video data 
D352). More specifically, controller 352 can be fonned 
by a digital video mixer, switcher, and the like. 
25 ■ [0074] Video output controller 352 in ENAV engine 
300 is configured to output yideo data 0210 from 
DVD-Video playback engine 200 (full video mode), to 
output video data 0340 from ENAV engine 300 (full 
' ENAV mode), orto mix and output both video data D21 0 
30 from DVD-Video playback engine- 200 and video data 
D340 from ENAV engine 300 (mixed frame mode) on 
the basis of a "video-audio output control signal" outp ut 
from event jgeneration-command/property processor 
320 and/or a "layout control signal", output from ENAV 
3s interpreter 330. 

[0075] Also, video output contro!ler352 has a function 
of: (1) selecting video output D210 of DVD-Video play- 
back engine 200 as video data D352 of DVD-Video play- 
er 100 when video data D210 Is output from only 
40 DVD-Video playback engine 200 but video data D340 
of ENAV engine 300 Is not output; (2) selecting video ■ 
output D340 of ENAV engine 300 as video data 0352 
of DVD-Video player 1 00 when video data D340 is out- 
put from only ENAV engine 300 but video data D21 0 of 
45 DVD-Video playback engine 200 is not output; and (3) 
switehing and selecting video output D21 0 of DVD-Vid- 
eo playback engine 200 and/or video output D340 of 
ENAV engine 300 in accordance vvith an output method 
of user's choice from the user operation unit. 
50 [0076] Furthennore, controller 352 can starl/end vid- 
eo output atthe designated timing, can continue to out- 
put video data for only the designated duration, or can 
output video data from the designated position (e.g., a 
chapter number or time information) on the basis of the 
55 layout control signal. 

[0077] FIG . 32 shows an exarnple wherein video data 
. oftheDVD-Vldeocontentswhichinoludethreechapters 
are output in accordance with the ENAV playback infor- 
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mation of the ENAV contents on the basis of the layout 
control signal. In this example, a part of video data of 
chapter 1 is played bacK first, a part of video data of 
. chapters is played back, moving image data, still Image 
data, and/or text data of the ENAV contents are/is 
played back, and video dala of chapter 2, and moving 
image data and the like of the ENAV contents ate mixed 
and,played back finally. 

[0078] Audio output controller 354 has a function of 
selecting audio data (audio part of D21 0) from DVD-Vid- 
. eo playback engine 200 or audio data (audio part of 
D340) from ENAV engine 300, and a function of chang- 
ing the tone volume levels of these audio data (D210 
and D340) and/or mixing these data; and outputting 
mixed audio , data of both the audio data (D2.10 and 
D340)(as audio data D354). More specifically, controller 
354 can be formed by a digital audio mixer, svi/itcher, 
and the like. 

■ [0079] ■ Audio output controller 354 in ENAV engine 
300 is configured to output audio output D21 0 from 
DVD-Video playback engine 200, to output audio output • 
D340 from ENAV engine 300, or to mix and output both 
audio data D21 0 from DVD-Vide'o playback engine 200 
and audio data D340 fi-om ENAV engine 300 on the ba- 
sis of a "video-audio output control signal" output from 
event generation-command/property processor 320 
and/or a "layout control signal" output fronb ENAV Inter- 
preter 330. For example, w/hen audio' output controller 
354 mixes and outputs both audio data D210 from 
DVD-Video playback engine 200 and audio data D340 so 
from ENAV engine 300, It adjusts the levels of respective 
audio data- (audio data part of p21 0 and that of D340), 
mixes these data, and outputs audio data D354. 
[0080] Also, audio output controiler354 has af unction 
of: (1 ) selecting audio output D21 0 of DVD-Video play- 3s 
back engine 200 as audio data D354of DVD-Video play- 
er 100 when audio data D210 is output, from only 
DVD-Video .playback engine 200 but audio data D340 ■ 
of ENAV engine 300 is not output; (2) selecting audio 
output D340 of ENAV engine 300 as audio data D354 4o 
of DVD-Video player 100 when audio data D340 Is out- 
put from only ENAV engine 300 but audio data D2l0 of 

■ DVD-Video playback engine 200 is not output; and (S) 
switching and selecting audio output D210 of DVD-Vid- 
eo playback engine 200 and/or audio output D340 of "s 
ENAV engine 300 in accordance with an output method 
of user's choice from the user operation unIL 
[0081] Furthemiorei controller 354 can start/end au- 
dio output at the designated timing, can continue to out- 
put audio data for only the designated duration, or can so 
output audio data from the designated position (e.g., a 

■ chapter number or time jnfomiatlon) on the basis of the 
layout control signal. 

[0082] FIG. 33 shows an example wherein agdio data 
of the DVD-Video contents whteh include one chapter fs ss 
output in accordance with the ENAV playback infonna- 
tion of the ENAV contents on the basts of the layout con- 
■ trol signal. In this example, a part of audio data of chap- 



ter 1 is played back first, a part of audio data of chapter 
1 , and audio data of the ENAV contents are mixed and 
played back after a given silent period, and audio data 
of the ENAV contents, is then played back. 
s [0083] Note that ENAV engine 300 In DVD-Video 
playerlOOin FIG. 1 comprises interface 400 for sending 
the ENAV playback infonnalion in ENAV conlenls 30 
read from'DVD video disc 1 to ENAV interpreter 330, 
and interface 400* for sending data bodies (audio data, 
10 still image data, text data, moving image data, and the 
like) in read ENAV contents 30 to element decoder 340. ' 
These interfaces 400 and 400* fonn an interface (first . 
interface) independently of an interface conneotion.unit 
in FIG. 1. 

IS p)084J DVD-vldeo player 100 in FIG. 1 comprises in- 
terface 400W for receiving ENAV contents 30W from a 
communication line such as the internet or the like, and 
sending ENAV playback infomiation in received con- 
tents SOW to ENAV interpreter 330. and interface 400W* 
20 forsending databodies (audio data, still image data, text 
date, moving image data, and the like) In received ENAV 
contents30Wtoelementdecoder340.Theseinterfaces 
400W and 400W* fornn the interface connection unit 
(second interface) of FIG. 1. 

[0085] In . order words, the building components of .; 
ENAV engine 300 in FIG. 1 can be summarized as fol-i. 
lows. Tliat is, ENAV engine 300 comprises .,; 

language interpreter (ENAV interpreter) 330 for; 
parsing and interpreting the contents of playbackji 
control information (ENAV playback information)'! 
•contained in EfilAV contents 30 (or SOW) , 
' information processor (event generation-com^' 
mand/property processor) 320 for executing a com-.-' 
mand (ENAV command) contained in the playback 
control infomiation (ENAV playback Information) 
that has been parsed and Interpreted by ENAV in- 
terpreter 330, 

► element decoder 340 for generating video-audio 
data D340 con-e§pondlng to ottier contents (audio 
data, still image data, text data, moving image data, 
and the like) contained in ENAV contents 30 (or 

SOW), 

* output unit (video-audio output unit) 350 for mixing 
video-audio data.D340 generated by element de- 
coder 340 with video-audio data D210 played back 
by OVD-Video playback engine 200 and outputting 
the mixed data, or selecting one of video-audio data 

■ 021 0 and video-audio data D340 and outputting the 
• selected data, on the basis of the execution result 
of the ENAV command In infomiation processor 
320, and 

* user event controller 310 for generating a user 
event corresponding to user's operation 40 of the 
DVD-Video player. 

[0086] Note that Information processor 320 is config- 
ured to execute a process .con'espondlng to the user 
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event generated by user event controller 310 (e.g., 
ST92 to ST116 and the like in FIG. 14 to be described 
later), output unit 350 is configuried to mix video-audio 
data D340 generated by element decoder 340 with vid- 
eo-audio data D210 played bacic by DVD-Video play- 
baofe engine 200 and output the mixed data, or to seiec- 
tively aulpul one of video-audio data D21 0 and video-au- 
dio data D340, on the basis of the execution result of 
the process corresponding to the user event. 
[0087] Fids. 2A-2C are views for explaining a display 
example upon outputling a playback video on the 
DVD-Video, contents side and that on the ENAV con- 
tents side as a multi-frame output in the arrangement 
shownin FIG. 1. 

[0Q881 Decoder unit 210 iff DVD-Video playback en- 
gine 200 in FIG. 1 has a mechanism of decoding and 
■ outputtingmoving image infomiation, audio information, 
sub-picture infomiation, and the like in DVD-Video con- 
tents 1 from DVD video disc 1 as in a decoder unit in the 



pute these video data onto spilt frame areas as a multl; 
frame output, as ghown in FIG. 2C, in accordance with 
toe description of the ENAV playback Information in 
ENAV contents.30(or30W). That is, the sizes of images 
of DVD-Video contents 1 0 (FIG. 3A) and ENAV contents 
30 (FIG. 35) may be adjusted in accordance with Ihe 
description of the ENAV playback infomialion, and the 
size-adjusted contents images 1 0 and 30 may be output 
on overlapping windows (multi-windows), as shown in 
I FIG. 3C. Display of such overlapping windows (multi- 
windows) can be implemented by exploiting the state- 
of-the-art technique in a personal computer. 
[0094] FIGS. 4A-4E are views for explaining an ex- 
ample upon mixing a playback audio on the DVD-Video 
; contents side and IViat o n the ENAV contents side In the 
arrangement shown in FIG. 1 . 
[0095] Assume that audio output D21 Ofrom DVD-Vid- 
eo playbackengine 200 has an analog wavef onn shown 
in FIG. 4A, and audio output 0340 has an analog wave- 



cofiventional DVD-Video player. FIG- 2A exemplifies a so' form shown in F'G- 4C. In this case, ®|!^^^ 
moving Image and/or sub-pictute part (D210) in . r^.^xn^ ^i. noHn ,^ rf!«^r»nt 

DVD-Video contents 10. 

[0089] Element decoder 340 in EN AV engine 300 has 
a function of decoding and outputting moving image In- 
formation (including animation), still image infomation, 
audio infonnatlon, and text infomiation in ENAV con- 
tents 30 recorded on DVD video disc 1 in FIG. 30' (or 
FIG. 31) and/or ENAV contents (Web contents) 30W ac- 
quired from the Internet or the. like. FIG. 2B exemplifies 
a plurality of moving image and/or still image parts.30A 
16 30C (D340) contained in ENAV contents 30 (or30W). 
[0090] When DVD-Video contents lifiage 10 in RG. 
2A and ENAV contents Images 30A to 30C In FIG, 2B 
are to be mixed and output, video output controller 352 
in FIG. 1 receives a layout control signal from ENAV In- 
terpreter 330, and adjusts (reduces in this case) the win- 
dow size of DVD-Video contents.10 on the basis of the 
received layout control signal. More speolfioaliy, pixels 
of DVD-Video contents 1 0 in FIG. 2A can be decimated 
. to fall within the vertical and horizontal pixel sizes of a 
blank'area (an area where none of ENAV contents im- 
ages 30Ato 30C are displayed) in FIG. 2B. 
[0091] When video output controller 352 executes an 
operation forfltting (video-mixing) contents 10 obtained 
after the window size of DVD-Video contents 10 has 
■ been adjusted (reduced) Into the blank area in FIG. 28, 
multi-frame video output D352 that mixes the DVD video 
contents playback image and ENAV contents playback 
images is obtained, as shown in FIG. 2C, 



ume level of DVD-Video audio data D210 is different 
from that of ENAV audio data D340, audio data with a 
smaller tone volume level can hardly be caught if these 
data are mixed Intact. For this reason, audio output con- 
troller 354 in FIG. 1 executes tone volume level adjust- 
ment, so that the average tone volume level of DVD-Vid- 
eo audio data DZIO becomes equivalenttothat of ENAV 
audio-data D340 (level adjustment of digital data can be 
attained by shifting the bits of audio data; that of analog 
data can be attained using a known automatic volume 
adjustment circuit in an analog tape recorder orthe like). 
[0096] As a resultofthetone volume level adjustment, 
audio output D210 In FIG. 4A is adjusted, as shown in- 
FIG. 4B, and audio output D340 in FIG. 40 is adjusted, 
as shown in FIG. 40. When the DVD-vldeo playback au- 
dio data (FIG. 4B) and ENAV contents playback audio 
data (FIG. 4D)thalhaveundergone the tone volume lev- 
el adjustment are mixed, audio output D354 with a 
wavefonn shown in FIG. 4E is obtained. 
[0097] As the effect of the example of FIG. 4, if one 
(e.g., D21 0) of audio data to be mixed Is declamation or 
the like without music, the other audio data (D340) can 
be used as background music (BGWl). 
[0098] Note thatthe tone volume level of DVD-Video 
playback audio data D210 In FIG. 4A can be adjusted 
by multiplying predetermined attenuation coefficient 
ATT-1 (= 0 to 1), and that of ENAV contents playback 
audio data D340 in FIG. 40 can be adjusted by multi- 
plying predetermined attenuation coefficient ATT-2 (= 0 



[0092] FIGS 3A-3C are views for explaining a display so to 1 ). Attenuation coefffcient ATT-I and/or attenuation 
example upon outputting a playback video on the coefnoient ATr-2 can be given as variables of a "tone 
DVD-Video contents side and that on the ENAV con- volume change command" specified in the ENAV play- 
tents side on multi-windows (overlapping windows) in back information. 

the arrangement shown in FIG. 1. [0099] FIG. 5 is a view for explaining an example of 

[00931 ■ A method of outputting both video data D210 ss ' changes in DVD video playback output (DVD video 

from DVD-Video playbadc engine 200 and video data menu) and ENAV playback output (ENAV menu) in cor- 

D340fromENAVengine300isnollimitedtotneabove • respondencewithanintemalcommand. FIG.eisaflow 

methodthatadjuststhe respective image sizes and out- . chart for explaining an example of a processes of the 
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DVD-Video playback engine and ENAV engine in asso- 
ciation wltli menu Call by a command.- FIG. -7 is a view 
for explaining a menu display example (full video mode) 
on the video contents, side. FIG. 8 is a view for explaining 
a menu display example (full ENAV mode) on the ENAV 
conienls side. FIG. 11 is a view for explaining a display 
example (mixed frame mode (mixed mode)) of a mixed 
menu of tlie video and ENAV contents. ' 
[0100] Assume that execution of menu call is set as 
a post-command at the end of a given title (e.g., VTS#1 
in FIG. -30 or 31) contained in DVD-Video contents 10. 
In this case, DVD-Video playbaclc engine 200 executes 
menu call at the end of playback of that title, and outputs 
a DVD event signal indicating that menu call will be ex- 
ecuted (or menu call was executed) to ENAV engine 
300. At this tim^, upon receiving the DVD event .signal 
. sent from DVD-Video playback engine 200. ENAV en- 
gine 300 in a wait state executes an ENAV engine op- 
. eration in accordance with the ENAV playback inf omna- 

• tlon in ENAV contents 30. 
[0101] The aforementioned ENAV playback informa- 
tion describes ENAV conienls (ENAV menu) to be exe- 
cuted upon receiving the DVD event signal that means 
menu call execution, and switching of a mode (full frame 
mode/full video mode, full ENAV mode, or mixed fiiame 
mode) at that time. 

[0102] An example of an operation associated with 
. menu call (by an internal command of the DVD-Video 
■ player) in DVD-Video player 100 in FIG..1 will be de- 
scribed in detail below with reference to FIGS. 5 to 8, 
and FIG. 11 . A case will be exemplified below wherein 
menu call is executed by an internal command (pre- 
command, post-conf?mand, or the like), of player 100. 
[0103] On the DVD-Video playback engine 200 side, 
a given Ulle is played back (step ST1 0, NO in step ST12; 
corresponding, to "DVD-Video playback" in the upper- 
most column of FIG. 5). Upon completion of title play- 
. . back (YES In step ST12), menu call is executed by a 
post-command (internal command of player 100) (step 
ST14; corresponding to."downward arrow" of the upper- 
most column olf FIG. 5). Than, DVD-Video playbackcon- 
troller 220 sends a DVD event signal indicating menu 
call to event generation -command/property processor 
320 (step ST1 6). and video output controller 362 sends 
menu video data D352 to a TV monitor (not shown). 
Then, a menu shown in, e.g., FIG. 7 is displayed on the 
display screen of the TV monitor (step-ST18; corre- 
sponding to "DVD-Video menu- display" in the upper- 
-niost column of FIG. 5). 

[0104] On the ENAV engine 300 side, after ENAV in- 

• terpreter 330 fetches ENAV contents 30 (step. ST20) , 
and is ready to exchange command/event/property with 
event generation-command/property processor 320, it 
waits for some event (step ST22, NO in step ST24; cor- 
responding to "event wait" in the second column of FIG. 
5). If the "DVD event signal indicating menu call" is out- 
put in step ST1 6, and event generation-oommand/prop- 

- erty processor 320 receives this DVD event signal (YES 



In step ST24; corresponding to "downward arrow" of the ■ 
second column of FIG. 5), ENAV interpreter 330 checks 
• if fetched ENAV contents 30 include ENAV menu con-, 
-tents. - 

5- [0105] If ENAV contents 30 do no Include any ENAV 
menu contents (NO In step ST26), event genera- 
lion-command/properly processor 320 outputs a vld- 
eo-audio ou^ut control signal as a "full video mods that 
means output of video and audio data of the DVD-Video 
10 playback engine' (step ST2B), Then, video-audio output 
. unit 350 ou^uts video-audio data of DVD-Video play- • 
back engine 200 as a video-audio output (D352, D354). 
ENAV engine 300 returns to an event wait state (step 
ST30). -• . 

15. .[0106] Ontheotherhand,lfENAVconten1s30mclua6 
ENAV meiiu contents (YESinstep STaS), event gener- 
■ ation-command/property processor 320 executes an 
ENAV menu process in accordance with an ENAV com- 
mand from ENAV interpreter 330 (step ST32). At this 
20 time, event generation-command/property processor 
320 outputs a video-audio output control signal as a "full 
- ENAV mode that means output of video and audio data 
of the ENAV engine" (step ST34). Then, video-audio 
output unit 350 outputs video (ENAV rn6nu)-audlo data . 
2S of ENAV engine 300 as a video-audio ou^ut (D362, 
. D354). 

[0107} The ENAV menu in ENAV contents 30 is de-.i-;.' ■ 
fined by moving image data (including animation), stillii;' 
Image data, audio data, and text data, as shown in, e;;- 
30 g., FIG. 8. These data are sent to and decoded by thai- 
corresponding decoder in element decoder 340. The\;- 
decoded data are sent as video data 0352 to a moniloi; ,-. 
TV (not shown) and are displayed as the ENAV menuf 
on the display screen of the monitor TV (step ST36; cor--.. 
3s responding to "ENAV menu display" In the second col- 
umn of FIG. 5). ENAV engine 300 then returns to a wait 
state (step ST30). 

[0108] When DVD-Video playback engine 200 out- 
.puts DVD-Video menu data D210, and EIMAV engine 
40 300 outputs' ENAV menu data D340, ENAV engine 300 . 
- . .can select one of the following two processes 1 n accord- 
ance with device setups, usei's operation, ENAV play- 
back information, and the like (see lower two columns 
in FIG.-5) upon switching a video output In accordance 
45 with the video-audio output control signal from event 
. generation-command/property processor 320 (corre- 
sponding to "downward arrow" in the third column of 
. FIG.5):- 

so ■ . (1) ENAV menu display in full ENAV mode from 
DVD-Video playback in full video mode; and 
(2) DVD-Video menu display in full video mode from 
DVD-Video playback in full video mode. 

55 [0109] Also, when DVD-Video playback engine 200 
outputs DVD-Video menu data D21 0, and ENAV engine 
300 outputs ENAV menu data D340, a menu defined by 
both DVD-Video cofitents (moving image or the like) 10 
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and ENAV contents (moving image or the like) 30 may 
be displayed in tine mixed frame mode in the processes 
in steps ST32 toST36. FIG. 11 sliows a display example 
In tills case. 

[0110] Altiiough tlie DVD-Video menu (FIG. 7) can 
display" only one moving image, itie ENAV menu (FIG. 
8) can use moving images (including animation) for re- 
spective menu windows and select buttons. Further- 
more, using video output D21 0 of DVD-Video playbacic 
engine 200 and video output D34b of ENAV engine 300. 
the ENAV menu (FIG. 11) which contains not only the 
moving Image of DVD-Video contents 1 0 but also those 
of the ENAV contents can be displayed. 
[0111] . The process in FIG. 6 can be symmarized as 
follows. That is, In a system for playing back recorded 
contents that include DVD-Video contents. 1 0 and ENAV 
contents 30 from a. DVD video disc (1 in FIG. 30 or 31) 
having a volume space complying with, the DVD-Video 
standard, DVD-Video contents 1 0 of the recorded con- 



bacl<.- FIG. 12 is a view for explaining a display example 
(mixed frame mode) of a mixed video of the video and 
ENAVcontente. 

[01 1 6] Assume that execution of title jump is set as a 
post-command at the end of chapter A (e.g., given part 
of title PTT contained in one of VTS#1 to VTS#n In FIG. 
30 or 31 is assumed to be this chapter A) of DVD-Video 
contents 10. in this case, DVD-Video playback engine 
200 executes title jump to another chapter X upon com- 
pletion of playback of chapter A, and outputs a DVD 
event signal indicating that title jump will be executed 
(ortitlo jump was executed) to ENAV engine 300. Upon 
receiving the DVD event signal sent from DVD-Video 
playback engine 200, ENAV engine 300 in a wait state 
: executes an ENAV engine operation in accordance with 
the ENAV playback infomiation in ENAV contents 30. 
[0117] The ENAV playback information describes 
ENAV contents to be executed upon receiving the DVD 
eventsignal that means title jump execution.'andswitch- 



tents played back from DVD video disc 1 are acquired 20 ing of a mode (full frame mode/full video mode, full 



(step ST10). Then, ENAV contents 30 of the recorded 
contents played back from DVD video disc 1' are ac- 
quired (step ST20), and tiie contents of acquired ENAV 
contents 30 are executed in accordance with a prede^ 
termined event (step ST16) corresponding to the con- 
tents of acquired DVD-Video contents 1 0 (step ST32). ' 
[0112] Modes (a video mode that uses the DVD-Video 
contents and/or an interactive mode using the ENAV 
contents) and display modes used In the system ar- 



ENAV mode,; or mixed frame mode) at that time. 
[01181 An example of the operation associated with 
title jump/chapter switching (by an internal command of 
the DVD-Video player) in DVD-Video player 100 in FIG, 
1 will be described in detail below with reference to 
FIGS. 9 to 12. A case will be exemplified below wherein 
title jump is executed by an internal command (pre-com- 
mand, post-command; or the ilke) of player 1 00. 
[0119] On the DVD-Video playback engine 200 side, 



ranqement of FIG, 1 will be exjJiained below. The display so chapter A in a given title is played back (step ST40, NO 

" . . in step ST42; corresponding to "DVD-Video playback 

(chapter A)" in the uppermost column of FIG. 9). Upon 
completion of playback of chapter A of that title (YES in 
step ST42), title jump Is executed by a post-command 
(Intemal command of player 1 00)' (step St44; corre- 
spondingto "downward atrow" of the uppermost column 
of FIG. 9). Then, DVD-Video playback controller 220 
sends a DVD event signal Indicating title jump to event 
generstton-command/ property processor 320 (step 
St46), and video output controller352 sends video data 
□352 of chapter X of a jump destination title to a TV 
monitor (not shown). Then, a video of that chapter X is 
displayed on the display screen of the TV monitor (step 
ST48; corresponding to 'DVD-Video playback (chapter 
X)" In the uppennost column of FIG. 9). 
[0120] On the ENAV engine 300 side, after ENAV in- 
terpreter 330 fetches ENAV contents 30 (step ST50), 
and is reafly to exchange command/event/properly with 
'event generation-command/property processor 320, it 
waits lor some event (step ST52, NO in step ST54; cor- 
responding to "event wait" in the second column of FIG. 
9). If the "DVD event signal indicating title jump" is output 
in step ST46, and event generaUon-command/pfoperty 
processor 320 receives this DVD eventsignal (YES in 
step ST54; corresponding to "downward arrow" of the 
second column of FIG; 9) , ENAV interpreter 330 checks 
if fetched ENAV contents 30 Include ENAV menu con- • 



mode In the video mode Includes, oniy the full video 

• mode (FIG. 7 and the like), but the display mode in the 
interactive mode includes three different modes; l.e., the 
full video mode (FIG. 7 and the like), full ENAV mode 
(FIG. 8 and the like), and mixed frame mode (FIG. 11 3 
and the like). For example, these display modes can be 
selectively usedas follows. 

[0113] That is, when DVD-Vjdeo playback alone Is 
purely done in the video mode, the full video mode Is 
used. " 

• [0114] On the other hand, in the interactive mode, 
when only DVD-Video is displayed (but the ENAV en- 
gine is running as its background), the full video mode 
is used. Also, when the ENAV contents are displayed' 
(but DVD-Video playback is done as Its background), ' 

. full ENAV mode (full navigation mode) Is used. Furtherr . 
more, when DVD-Video playback is made while the 
ENAV engine is mnning, and when a DVD-Video play- 
back image and ENAV contents playback image, are dis- 
played together, the mixed frame mode (mixed mode) • 
is used. 

[0115] FIG. 9 is a view for explaining an example of 
changes ,!n DVD video playback output (DVD video 
chapter playback) and ENAV playback output (ENAV 
contents playback) in correspondence with an Internal 
command. FIG. 1 0 is a flow chart for explaining an ex- 
ample of the processes of the DVD-Video playback en- 
gine and ENAV engine in association with chapter play- 
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[0121]. If ENAV contents 30 do no include any con- 
tents corresponding to "title jump'.' (NO in step ST56), 
event ■ generation-command/property processor 320 
outputs a video-audio output control signal as a "full vid- 
eo mode that means output of video, and audio data of 
the DVD-Video playback engine" (step STSa). Thet», 
•, video-audio output unit 350 outputs video-audio data of 
cliapter X from DVD-Video playbacic engine 200 as a 
video-audio output- (0352, 0354). ENAV engine 300 re- 
turns-to an event wait state (step ST6Q). 
[0122] On the other hand, if. ENAV contents 30 include 
contents corresponding to "title jump" (YES in step 
ST56), event generation-command/property processor 
326' executes a process of the contents corresponding 
. to "title jump" (e.g., a process for displaying, if chapter 
X is a given seene'of drama, scenario text of that scene) 
in accordance with an ENAV.command from ENAV In- 
•terpreter-330 (step ST62). At this time, event genera- 
'. .tion-command/ property processor 320 outputs a vid- . 
eo-audio output control signal as a "full ENAV modethat 
means output of video and audio data of the EIMAV en- 
gine" (step ST64). Then, video-audio output unit 350 
outputs video (scenario text or the like in the above ex- 
. arople)*audio (e.g., the audible comment of a director or 
scenario writer who produced that drama) data of ENAV 
engine 300 as a video-audio output (D352, D354). . . 
[0123] Respective data.in ENAV contents 30 include 
video irif ormation (te«, still .Image, moving image, or an- 

■ Imation) 30A, storyboartf (still image) -.306, scenario 
(text) 30Ci and other data (audio data and the like), as 
shown in, e.g., FIG. 12. These data are serrt to and de- 
coded by the con-espondlng decoders. In element de- 
coder 340. The . decoded data are sent as video data 
D352 to a monitor TV (not shown) and are displayed as 
ENAV contents 30A to 30C on the display screen of the 
monitor TV (step ST6B-, corresponding to "ENAV con- 
tents playback" In the second column of FIG. 9). ENAV 
engine 300 then returns to a wait state^ (step STBO). 
[0124] ■ When DVD-Video playback engine 200 out- 

. puts DVD-Video chapter X playback 'data 0210, and 
ENAV engine 300 outputs ENAV contents playback data 
D340, ENAV sngine 300 can select one of the following 
. two ptocesses in accordance with device setups, user's 
operation, ENAV playback information, and the like (see 
fower.two fcolumns in FIG.9) upon switching a video out- 
put in accordance with the video-audio output control 

■ signal from event generation-command/property proc- 
• essor 320 (conesponding to "downward' arrow", in the 

■ .third column of FIG. 9): 

. (i)ENAV.contents playback in full ENAV made from 
DVD-Video (chapter A) playback In full video mode; 

and ■ 

■ (2) DVD-Video, (chapter X) playback in full video 
. . mode from DVD-Video (chapter A) playback in full 
videplnode.- 



{0125] Also, when DVD-Video playback engine 200 . .. 352 



outputs. DVD-Video (chapter X) playback data D210, 
... and ENAV engine-300 outpute ENAV contents playback 
.... data D340 (conespondlng to chapter X)/a display frame 
- defined by both DVD-Video contents (moving Image or 
5 the like) 10 and ENAV contents (moving image or the 
' like) 30 mayibe displayed in the mixed frame mode in 
' - the processes insteps ST62 to ST66, FIG. 12 shows a 
display example In this case. In FIG. 12, a DVD-Video 
pla^ack image (one scene of a movie or drama, or the 
10. iike)isdlsplayedatapositioncorrespondingto DVD-Vid- 
eo conlonts'10 in FIG. 2C, and movie Infomiation 30A, ■ 
• stqryboard 308, and scenario 30C are displayed as var- 
ioiisENAVcontentsatpositionscon-espondingtoENAV 
.• • .contetrts 3QA to 30C in FIG. 2C. 
IS [0126] Upon display in the mixed frame mode in FIG. 
12 (mixed mode), a scenario, stprybdard, information of • 
a movie, information of the casts, and .the like are 
sw'itched and displayed in synchronism (or connectio.n- 
or combinaflon) with a change in contents (change in 
20 scene) of DVD-Video contents 1 0. while playing back a 
scene.of a mbvie- or drama as DVD-Video contents 1 0. 
These pieces of Information (Infonnatlon of the scenario 
and th6 like to be displayed in synchronism, connection, 
•. or cothbinaflon with the playback video of DVD-Video) 
25 can use- not only ENAV contents 30 recorded on DVD . , 
videodi^ci butalsoENAVcontents30Wextemailyac-j;. 
quired using the Internet orthe like.' 
[0127] That Is, the ENAV contents, which can various-.jj 
ly change in combination, connection, or synchronismi^i 
3b with the contents playback.of DVD video disc 1 , are nov; 
limited to ENAV contents 30 played back from that disc;;:. 
. • 1 , but can use ENAV contents (Web contents) SOW ac-j;. 
. quired from an external system (Internet orthe like). Fur-4 
ihemiore, the playback method of DVD-Video contentsi' 
35 1 0 can be diversified by using ENAV contents 30 fromt 
. disc1.and/orENAVcontents30WacquiredfromtheeXr 
'. ternal system together as needed. 
" . • [OiaS] If the menu process in FIG , 6 Is combined with " 

the title, jump process in FIG. 10, a DVD-vldeo/ENAV 
40 mixed menu, shown in FIG, 11 can be displayed on a 
portion (e.g., a display area of video contents 10A) of 
the. display area In FIG. 1 2, in step ST64 in FIG, 10. 
... [0129] ENAV contents 30 con-esponding to title jump 
. that has been explained With ref erence to FIG. 10 can 
4S be fonrted of moving image (including animation) data, 
still image data, audio data, and text data. These data 
. • are sentto and decoded bythe con-esponding decoders 
.ofeIei7ientdecoder340.Thedecodedcontentsareth6n 
. displayed as ENAV contents on the display screen of 
50 " the TV monitor (not shown). 

,[0130] .'At this time, if the ENAV playback infomiation 

• in ENAV contents 30 contains a description which in- 

• structstofomiaframeuslng,e.g.,DVD-Videocontents . 
10 and ENAV contents 30, event generation-command/ 

55 ■■ property processor 320 outputs a video-audio output 
.„• control Signal, as the mixed frame mode to video-audio 
outputunrtaso.flTien.videoandaudiooutputcontrolters 
" and 354 output video data 0^52 and audio data 
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D354 obtained by mixing video-audio data D210 from 
DVD-Video playback engine 200, and video-audio data 
D340 from ENAV engine 300. In this case, video ou^ut 
controller 352 adjusts the sizes/posiUons of frames of 
video data D210 and D340 and outputs these data as a 
multi-frame output (FIG. 2C or FIG. 12) or outputs them 
on ..mutU->windows (FIG. 3C) in accordance with the 
ENAV playback Infonnation in ENAV contents 30. Also, 
audio output controller354 appropriately mixesand out- 
puts audio data D21 0 and D340 after it adjusts their lev- 
els. 

101 31] The process in FIG. 1 0 can be summarized as 
follbwa That is, In a system for playing back recorded 
contents that include DVD-Video contents 10 and ElvlAV 
contents 30 from a DVD video disc (1 in FIG'. 30 or 31) 
having a volume space complying with the DVD-Video 
standard, DVD-Video contents 10 of the recorded con- 
tents played back from DVD video disc 1 are acquired 
(step ST40). Tlien, ENAV contents 30 of the recorded 
contents played back from DVD video disc 1 are ac- 
quired (step ST50). and the contents of acquired ENAV 
contents 30 are exeputed in accor^ianoe with a prede- 
tennlned event (step ST46) con«sponding to the con- 
tents of acquired DVD-Video contents 10 (step ST62). 
[0132] FIG. 13 is a view for explaining an example of 
6hangee in DVD video playt>ack output. (DVD video 
menu) and ENAV playback output (ENAV menu) iii cor- 
respondence with user's operation (user event), FiG.-14 
is a flow chart for explaining an example of the process- 



that contains an audio select button and caption Ian- • 
guage select button is displayed on the screen of a mon- 
itor TV (not shown) (step ST76; corresponding to 
"DVD-Video menu playback" in'tlie uppermost column 
of FIG.- 13). This menu display continues (NO In step 
ST78) until the user makes the next operation (selection 
of audio/capUon, selection of a title play button, or the 
like). 

[0135] Assume that the user has selected, e.g., an 
English audio and Japanese caption from the displayed 
menu, and pressed the menu button on. the remote con- 
troller (or the title-play button In the displayed menu). 
Then, user event signal (A) con-esponding to this user's 
operation is sent to DVD-Video playback controller 220 

! (YES in step ST78; corresponding to "second downward 
an-ow" of the upperrnost column of FIG. 13). DVD-Video 
playback controller 220 executes a resume process on 
the basis of the temporarily stored playback time infor- 
mation (or time Infonnation) in response, to this user 

J event (step ST80). As a result, playback of DVD video 
disc 1 is automaticaHy restarted from a scene immedi- 
ately before menu call of the title that has been paused 
so far (step ST82; corresponding to"second DVD-Video 
playback" in the uppennost and third columns of FIG. 

5 .13). 

[01361 On the ENAV engine 300 side, after ENAV in- 
terpreter 330 fetches- ENAV contents.30^ and is ready 
to exchange command/event/property With event gen- 
eration-command/ property processor 320, it Waits: for 



of the DVD-Video playback engine and ENAV engine 30 some event (step ST92; NO in step ST94; correspond- 
ing to "first event wait" in the second column of FIG. 1 3). • 
[0137] If the user has pressed the menu button on the 
nearby , remote controller (hot shown) (YES in step 
ST94; corresponding to "first downward arrow"- of the ' 
35 second column Of FIG. 13), user event cjontroller 310 
outputs user eventsignals (A) and (0) of menu call (step ' 
ST96). DVD-Video playback controller 220 receives us- 
■ er event signal (A) of menu call (YES in step ST72), and 
event generatlon-command/property processor 320 re- . 
40 ceives user event signal (C) of menu call.- 

[0138] If ENAV contents 30 (and/or 30W) that 'have 
been fetched before step ST92 do not contain any ENAV 
menu (NO in step.STSB), event generation-command/ 
property processor 320 outputs a video-audio output 
45 control signal as a "iuH video mode that means output 
of video and audio data of the DVD-Video playback en- 
girie" (step ST100). Then, video^audio output unit 350 
outputs video-audio data of DVD-Video playback engine 

200 as a video-audio output (D352, D354). ENAV en- 

When the useH^ues^ during title playba6k, so gine 300 returns to an event wait state (step ST102).^ 

[0139] On the other hand, if ENAV contents 30 (and/ 

or SOW) include ENAV menu contents (YES In step 
ST98), event generalion-cotiimand/property processor 
320 executes a process of the ENAV menu in accord- 
ance with an ENAV command from ENAV interpreter 
330 (step ST104). At this time, event generation-com- 
mand/property processor 320 outputs a video-audio 
output control signal as a "full ENAV mode that means 



lU call by the user. 
[0133] Tlie operation associated with rnenu call (is- 
sued in response to a user's request) in DVD-Video 
player 100 In FIG. 1 will be explained below with refer- 
ence to FIGS. 1 3 and 14. lathis embodiment, a process^ ■ 
ing example executed when the user of DVD-Video 
player 1 00 in FIG. 1 preisses a menu button on a remote 
controller (t\ot shown) or a front panel (not shown) of 
DVD-Video player 100 to display a menu, and presses 
the monii button again to execute resume playback 
(when the menu button has been pressed during play- 
back of DVD video disc 1 , video playback is paused, 
and playback automatically restarts from the playback 
paused position upon completion of a menu operation) 
will be explained. 

[0134] On the DVD-Video playback engine 200 side, 
a title of a given movie is played back (step ST70; NO 
in step ST72; corresponding to "first DVD-Video play- 
back* In the uppermost and third columns in FIG. 13). 



that user event signal (A) is sent to DVD-Video playback 
controller 220 (YES in step ST72; corresponding to "first 
downward .arrow" of the uppemiost column in FIG. 13). 
Then, DVD-video playback controller 220 temporarily 
stores Infomialion of the playback time (or address) of 
the title playback position paused by thjs fnenu call, and 
then executes a process conresponding to menu call 
(step ST74). As a result, a DVD-Video menu (not shown) • 
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output of video and audio data of the ENAV engine" ■ 
(step ST1 06). Then. vidBo-audlo output unit 350 outputs 
.video (ENAV lnenu)-audio data of ENAV engine 300 as 
a video-audio output (D352, DK4). 
[0140] ■ The ENAV menu in ENAV contents 30 (and/or 
SOW) is denried by moving image data (including ani- 
mation), still image dsta, audio data, and text data, as 
shown in, e.g., FIQ. B. These data are sent to and de- 
coded by the corresponding decoder in element decod- 
er 340. The decoded data are sent as video data D352 
to a monitor TV (not shown) and aro displayed as a 
menu on the display screen of the monitor TV (step 
ST10S; corresponding to "ENAV menu playbacl<" in the 
second and third columns of FIG. 13). ENAV engine 300 
then returns to a wait state (step ST102). In this- state, 
ENAV engine SOO waits for the next event (user's re- 
mote-controller opetaHon orthe like In this case) (NO iri 
step ST1 1 0; conresponding to "second event wait" in the 
second column of l?IG. 13). 

[01 41] If the user has pressed the menu button of the 
nearlpy remote controller (not shown) C^ES in step 
ST110; corresponding to "second downward arrow"'of 
thesecond column of FIG- 13)i user event corrtroller310 
outputs user event signals (A) and (C) of resume (step 

■ ST112). DVD-Video playback controller 220 receives 
user event signal (A) of resume (YES iri step ST78), and 
event generation-command/property processor 320 re- 
ceives user event signal (C) of, resume. 
[0142]. Then, event generation-command/property 

. processor 320 outputs a video-audio output control sig- 
nal as a "full .video niode that means output of video and 

■ audio data of the DVD-Video piaybacl? engine" (step 
ST114). Then, video-aijdlo output unit 350 outputs vid- 
eo-audio data of DVD-Video playbacl< engine 200 as a 
videp-audio oulpul (D352, D354) (step ST82; this proc- 
ess corresponds to "second DVD-Video playback" in the 
third coiumnof FIG. 13). 

[0143] The process In FIG. 1 4 can be summarized as 
follows. That is, when the user has pressed the menu 
button on the user operation unit (a remote controller or 
front panel of DVD-Video player 1 00; not shown) (YES 
in step ST94) during title playback of DVD-Video con- 
tents 1 0 (step ST70), user event controller 31 0 in ENAV 
engine 300 receives this menu button operation signal 
(YES in step ST72).' User event controller 310 outputs 
this signal as user event signal (A) to OVD-Video. play- 
. back controller220 and as user event signal (C) to event 
generation-command/property processor 320- (step 
ST96). ■ ■ • • 

[0144] DVD-Video playback engine 200 receives user 
event signal (A) that means menu call,- and plays back 
. a DVD-Video menu {step ST76). . • 
[0145]- Upon receiving user event signal (C) that 
means rnenii call (step ST96), ENAV engine 300 In the 
wait state (step ST92) executes an operation in accord- 
ance with the playback control information (markups, 
scripts) in ENAV contents 30 (and/or 30W). This play- 
back control Infomiatlon describes, e.g., "ENAV con- 



tents (ENAV menu)" to be executed upon receiving user 
event signal (C) that means execution of menu call, and 

• "switching of modes (full frame mode/full ENAV mode 
■ '. or mixedframe rnode)" atthattime.- 
is . [0146] The ENAV menu in ENAV contents 30 (and/or 

30W) is defined by moving image data <inc|uding ani- 
mation), still image- data, audip data, and text data. 
'. These data are sent to ahd decoded by the correspon d- 
■. ing decoder in element decoder 340, and are displayed 
10 asan ENAV menu (step ST108), Atthis time, event gen- 
eration-command/property processor 320 outputs avid- ■ 
ecaudio control signal as a full ENAV mode that means 
output of video-audio data of the ENAV engine, in re- 
sponse to this signal, video-audio output unit 350 out- 
15 puts video-audio data (D340) of ENAV engine 300 as a 
video-audio output (D352. D364). If ENAV contents 30 
(and/or 30W) does not include any ENAV menu contents 
(NO in step ST98), event generalion-command^property 
processor 320 outputs a video-audio output control sig- 
20 nal as a f ull video mode that means output of video and 
audio data of the DVD-Video playback'engine.' Then, 
.- videp-audio output unit 350 outputs video-audio data 
(0210) of DVD-Video playback engine 200 as a vid- 
eo-audio output (0352, 0354). ENAV engine 300 re- 
ss turns to an event wait state again (step ST1 02). 

[0147] If the user has pressed the menu button of the. . 
user operation unit (a remote controller or front panel .oft 
DVD-Video player 1 00; not shown) (YES in step ST1 1 0^~ 
during menu playback (stepST76, ST1 08; the DVD-VidVj 
30 eo menu is displayed in thefulLvideb mode, ortheENAVS . 
menu is displayed in the full ENAV mode), user eventf 
controller 31 0 of ENAV engine 300 receives this signal^ ■ 
User event controller 310 outputs this .signal as usee, 
eventslgnal (A) to DVD-Video playback controller 220,-- 
35 and as user event signal (C) to event generation-corn* 
mand/property processor 320 (step ST112). 
[0148] As a result, DVD-Video playback engine 200 
receives user eventslgnal (A) that means resurrte,' and 
resumes playback of the DVD-Video title that was 
4o' played back previously (steps ST80 to ST82). 

[0149] Upon receiving user event signal (C) that 
■ means resume, in ENAV engine 300 which is playing 
back the ENAV menu, event generation-command/ 
property processor 320 outputs a video-audio output 
45 control signal as a full video mode in accordance with. 

• the playback control infonmation (markups, scripts) in 
. ENAVcontents30 (and/or30W), and video-audio output 

■unit 350 outputs video-audio data (021 0) of DVD-Video 
■ playbaolc engine 200 as a video-audio output (step 
so- ST11"4). At this time, ENAV engine 300 Itself returns to 
awaitstate {step ST116).Thatis, DVD-Video piayerlOO 
: . which has displayed the ENAV menu resumes'playback 
of the DVD-Video title (resume).- 
[0150] FIG. 15 is a view for explaining an example of . 
55 . changes in DVD video playback output (DVD video 
menu or playback p'ause) and ENAV playback output 
(ENAV menu) in correspondence with user's operation 
(user event). FIGS. 16 and 17 are flow charts for ex- 
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plaining an example of the processes of the DVD-Video 
playbaci< engine and ENAV engine in association with 
menu call or playback pause by the user. 
[0151], Another example of the operation associated 
with menu call (issued In response to a user's request) s 
in DVD-Video player 100 In FIS. 1 will be explained be- 
low with reference lo FIQS, 15to17. Inthis embodiment, 
a processing example executed when the. user of 
DVD-Video player 100 presses a menu button on a re- 
mote controller (not shown) or a front panel (not shown) ii> 
of DVD-Video player 100 to display a menu, and press- 
es the menu button again to restart playback (when the 
. menu button has been pressed during playback of DVD 
video disc 1 , video playback is paused, and playback 
automatically restarts from the playback paused posi- « 
tion upon completion of a menu operation) will be ex- 
plained. 

[0152] On the DVD-Video playback engine 200 side, 
a title of a given movie is played back (step ST1 20, NO 
In step ST122 in FIG. 16; corresponding- to" "first zo 
DVD-Video playback" in the uppermost atvl third col- 
umns in FIG. 15). When the user has made menu call 
• operation during title playback, a DVD control signal cor- 
responding to that operation is sent from ENAV engine 
300 to DVD-Video playback controller220 (YES in step 25 
ST122; con-esponding to "first downward an-ow" of the. 
uppermost column in FIG. 15). Then, DVD-video play- 
back controller220 pauses title playback in responseto ■ 
this DVD control signal that means menu call or pause 
ON, and then executes a process . oonresponding to so 
menu call or pause ON- (step ST124). As a rbsult, a 
DVD-Video menu (not shown) is displayed on the • 
screen of a monitor TV (not shown) or a still-lmage at • 
the moment of pausing playback is displayed on the 
screen (step . ST126 in FIG.. 17; con-espondtng to 3s 
"DVD-Video menu playback <pause or menu>" in the 
uppermost column of FIG. 15). This menu display or still 
playback continues (NO in step Sfias) until the user 
makes the next operation (menu button operation, 
pause button operation, or the like). 
[0153] Iftheuserhas pressed the.menu button on the 
remote controller (not shown), a DVD control signal cor- 
responding to this user operation is sent from ENAV en- 
gine 300 to DVD-Video playback controller 220 (YES in 
step ST128; corresponding to "second downward ar- 45 
row' of the uppemiost column of FIG. 15). Then, 
■ DVD-Video playback controller 220 cancels the paused 
state (paused playbacli) or executes the aforemen- 
tioned resume process (FIG. 14) (step ST130) on the 
basis of the DVD control signal (which means resume if so 
menu display is executed in step ST1 24 or means pause 
OFF if pause ON is executed in step ST124) corre- 
sponding to this user event. As a result, playback of DVD 
video disc 1 is automatically restarte<|from a scene cor- 
responding to the paused playback position (step ss 
ST132; corresponding to "second DVD-Video playback" 
in the uppemiost and third columns of FIG. 1 5). 
pi 54] On the ENAV engine 300 side, after ENAV In- 



terpreter 330 fetches ENAV contents 30, and Is ready' 
to exchange command/event/property with event gen- 
eration-conrunand/property processor 320, it waits tor 
sorne event (step ST142, NO iri step ST144 In FIG. 16; 
con-esponding to "first event waT in the second column 
of FIG. 15). 

[0155] If the user has pressed the menu button on the 
nearby remote controller (not shown) (YES in step 
ST144; con-esponding to first downward arrow" of the 
second column of FIG. 15), ENAV interpreter 330 
•checks if the ENAV playback infomiatlon In ENAV con- 
tents 30 (and/or SOW) contains a script corresponding 
to menu call (step ST146), If the ENAV playback infor- 
mation does net contain any script corresponding to 
menu call (NO in step ST146), ENAV inteipreter 330 
sends a message Indicating this to event genera- 
tion-command/property processor 320. In response to 
this message, event generation command/property 
processor 320 also sends that message to user event 
controller 310. Then, user event controller 31 0 outputs 
user event signal (B) that biocks (deters) the user event 
at that time (when the ENAV playback infomnation does 
not contain any script corresponding to menu call) (sig- 
nal "X" output from user vent controller 310 in FIG. 1 ; 
step ST148), and returns to an event wait state. 
[0156] On the other hgnd, if the ENAV playback, inform 
mation In ENAV contents 30 (and/or SOW) contains a' 
script corresponding to menu call (YES in step ST146), • 
event generation-command/property processor 320 
converts an ENAV command (menu call corresponding 
command in the ENAV playback infonnation) received . 
from ENAV interpretersao into a DVD control signal that ■ 
Instructs shift from menu call to pause ON/menu display- • 
(step ST150). The DVD control signal for "pause ON/ 
menu" Is output from evenl generallon-conimand/prop.-' 
erty processor 320 to DVD-Video playback controller 
220 (step ST152). 

[0157] If ENAV contents 30 (and/or 30W) that have 
been fetched before step ST142 do not contain any 
ENAV menu (NO in step ST1 54) , event generatlo n-com- 
mand/property processor 320 outputs a video-audio 
output control signal as a "full video mode that means 
output of video and audio data of the DVD-Video play- 
back engine" (step ST156). Then, video-audio output 
unit 350 oulpute video-audio data of DVD-Video play- 
back engine 200 as a video-audio ou^jut (D352. D364). 
ENAV engine 300 returns to an event wait state (step 
ST158inFIG. 17). 

[0158] On the other hand, if ENAV contents 30 (and/ 
or 30W) include ENAV menu contents (YES in step 
ST1 54 In FIG. 16), event generation-command/properly 
processor 320 executes a process of the ENAV menu 
in accordance with an ENAV command from ENAV in- 
terpreter 330 (step ST1 60). At this time, event genera- 
tion-command/property "processor 320 outputs a vid- 
eo-audio output control signal as a "full ENAV mode that 
mea'n§ output of video and audio data of the ENAV en- 
gine" (step ST162). Then, video-audio output unit 350 
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outputs video (ENAV menu)-auclio d&ta of ENAV eriglne 
300 as a video-audio output {D352, D354). 
[0159] The ENAV menu in ENAV contents 30 (and/or 
SOW) is defined by moving image data (including ani- • 
matlon), stili Image data, audio data, and text data,' as 
described above. Tiiese data are senl to and decoded 
by the corresponding decoder in element decoder 340. 
The decoded data are sent as video data D352 to a mon- 
itor TV (not shown) and are displayed as a EtslAV menu 
on the display screen of the monitor TV (step ST164; 
corresponding to "ENAV menu playback" in the second 
and third columns of FIG. 15). ENAV engine 300 then 
returns to a wait state (step ST158). In this state, ENAV 
engine.300 waits for the next event (user's remote-con- 
troller operation or the like in this , case) (NO in step 
ST166; corresponding to "second event waif in the sec- 
ond column of F16. 15).- 

[0160] If the user has pressed the menu button of the 
nearby remote controller (not shown) again (YES In step 
STiee; corresponding to "second downward arrow" of . 
the second column of FIG. 15), ENAV interpreter 330 
checks If the ENAV playback infonnation in ENAV con- 
tents 30 (and/or 30W) contains a script con-esponding 
to resume (step ST16B). If the ENAV playback informa- 
tion does not contiain any .script conresponding to 
resume (NO in step ST16B), ENAV . interpreter 330 
■ sencis a message indicating this to event genera- 
tion-command/property processor 320. In response to . 
thiS' message, event generation-command/property 
processor 320 also sends that message to user event 
controller 31 0. Then, user event controller 31 0 outputs 
usier event signal (B) that blocks (deters) the user event 
at that time (when the ENAV playback Infomiation does 
not contain any script corresponding to resume) (signal 
"X" output from user vent controller 31 0 In FIG, 1 ; step 
ST170), and returns to an event wait state. 
[0161] On the other hand, if the ENAV playback infor- 
mation in ENAV contents 30 (and/or 30VV) contains a 
script con-esponding to menu call (YES in step ST1 68), 
event generation-oommand/property processor 320 
converts an ENAV command (resume conresponding 
command, in the ENAV playbacic Infonnation) received 
from ENAV InterpneterSSd jnto a DVD control signal that 
instructs shift from the menu call state to pause OFF/ 
resume playback (step ST1 72). The DVD control signal 
for "pause OFF/nesume playback" is output from event 
generationrcommand/property processor 320 to 
DVD-Video playback controller 220 (step ST174). 
[0162] At this time, event generation -cominand/prop- 
erty processor 320 outputs a video-audio output control 
signal as a "full video mode that means output of video 
and audio data of the DVD-Video playback engine" (step 
ST176). Then, video-audio output unit 350 outputs vid- 
eo-audio data of DVD-Video playback engine 200 as a 
video-audlo'output (D352, D354). ENAV engine 300 re- 
turns to an event wait state (step ST178). 
[0163] The process In FIGS. 1 6 and 1 7 can be sum- 
nlaiized as follows. That is, when the user has pressed 
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the menu button on the user operation unit (a rennote 
' controller or front panel of DVD-Video player 100; not 
shown) (YES in step ST144) during title playback of 
DVD-Video contents 10 (step STt20), user event con- 
troller 31 0 in ENAV engine 300 receives this signal. At 
this time; when user's operation 40 which is not expect- 
ed as any user event Is executed at the user operation 
unit (NO in step SI 46), event generation-command/ 
property processor 320 outputs a user event control sig- 

5 nal(usereventsignal(B))that"b!ocksa.userevenfcor- , 
responding to usqi's ' operation at that time" (step 
ST148). In this rnanner, user event controller 310 can 
inhibit "a specific event from being transmitted accord- 
ing to a script described in the ENAV contents". 

5 [0164] That Is, since the process in step S1 48 In FIG. ' 
• 16 orstep ST170 in FIG. 1 7 is provided as needed, even 
when the description of a given script in the ENAV play- 
back Infonnation in ENAV contents 30 (or SOW) is gram- 
matically correct but it includes contents (command, pa- 

0 rameter. and the Jike) that "oun-fently running" DVD-Vid- 
eoplaybackengine200cannotcopewith'',aneventcor- , 
responding to the description of that script iian be 
clocked (deteired). 

[0165] The script can describe, e.g., ENAV contents 
2S (ENAV menu) to be executed upon receiving user event s 

signal (C) that means execution of menu call, switching; . 

of modes (full frame mode/full ENAV mode or mixerfy 
. frame mode)" at that time, and control for outpulting a.*: 

"pause ON" (or "menu") command as a DVD control sig-f,v 
30 nal to DVD-Video playback controller 220 of DVD-Video,;,- 

playback engine 200. 

[0166] The ENAV menu in ENAV contents 30 (and/o^< 
SOW) Is defined by moving Image data (including anii'< 
matlon), still Image data , audio data , and text data-, ass! 

3s described above. These data are sent to and decode*, 
by the corresponding decoder in element decoder 340,- 
and are displayed as an ENAV menu. At this time, event 
generation-command/property processor 320 outputs a 
video-audio control signal as a full ENAV mode that 

40 means output of video-audio data of the ENAV engine, 
and Video-audio output unit 350 outputs, video-audio da- 
ta (D340) of ENAV engine 300 as a vldeo^audio output 
(D352, D354) (step Sf 1 62). If ENAV contents 30 (and/ 
orSOW) does not include any ENAV menu contents (NO 

"ts in step ST154), a video-audio output control signal is 
output as a full video mode that means output of video 
■ and audio data of DVD-Video playback engine 200, arid 
video-audio data (D210) of DVD-Video playback engine 
200 is output asa vldeo-audi6.output (D352, D354) (step 

so ST156). ENAV engineSOOreturhsto an event waitstate 
again (step ST1 58) 

[0167] On the other hand, upon receiving the "pause 
ON" (Or "menu") command as the DVD control signal 
(YES in step ST122), DVD-Video playback engine 200 
55 pauses playback (step ST120) of DVD-Video contents 
10 (step ST124). (If the "menu" command is received in 
step ST122, a DVD-Video menu is displayed in step 
S124.) 
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[01 68] If the user has pressed the menu button of the 
user operation unit (a remote controller or front, panel of 
DVD-Video player 100; not shown) again (YES in step 
ST1 66) during menu playback (step ST1 26, ST1 64; the 
DVD-Video menu Is displayed In the full video mode, or 
the ENAV menu is displayed In the full ENAV mode), 
user event controller 31 0 of ENAV engine 300 receives 
this signal. Then, user event controller 31 0 outputslhis 
signal as user event signal (C) to event generation-com- 
mand/property processor 320. 
[01 69] Note that the script in ENAV contents 30 (arid/ 
or SOW) descrilses, e.g., "control for mal<ing ENAV en- 
gine 300 retum to a vi^alt state upon receiving user event 
signal (C) that means resume", swfitching of modes (full 
frame mode/full ENAV mode or mixed frame mode) at 
that time, and control for outputting a "pause OFF" com- 
mand ("resume" command when the "menu" command 
is output) as a DVD control signal to DVD-Video play- 
back controller 220 of DVD-Video playback engine 200. . 
[0170] That is, upon receiving user event signal (C) 
that means resume, ENAV engine 300 can stop execu- 
tion of menu display, arid retum to a wait state, (step 
ST178), while DVD-Video playback engine 200 can 
resume title playback (step ST132). Since event gener- 
ation-command/property processor 320 outputs a vid- 
eo-audio output control signal that means a full video 
mode, video-audio data (D210) of DVD-Video playback 
engine. 200 is output as a vldeoaudio output (D3S2,. 
D354). 

[01711 FIGS;1BA-18C are views for explaining a case 
wherein ENAV conterit 1 is played back before playback, 
of chapter 1 , ENAV content 2 is played back in synchro- • 
nism with playback of chapters 1 and 2, and ENAV con- • 
tent 3 Is played back In synchronism with playback of. 
chapters 3 and 4, when the DVD-Video playback engine . 
successively plays back chapters 1 to 4. An example of 
synchronization (or connection or combination) be- 
tween playback of ENAV contents 30 (or SOW) and play- 
back of the video contents (chapters) will be explained 
below with reference to FIGS. 18A-18C. 
[0172] ■ A system model of an apparatus (DVD-Video 
player 100) that executes the aforementioned process 
will be brief ly explained first. 

<System Model> 

[0173] Interactive DVD-Video player 100 which has 
been explained with reference to FIG. 1 comprises 
DVD-Video playback engine .200 that plays back 
DVD-Video contents 10,. and ENAV engine 300 that 
plays back ENAV contents 30 (and/or SOW). DVD-Video 
playback engine 2Q0 outputs "DVD event" and "DVD 
status" signals to an event/command handler (come- 
sponding to the event generation-command/ property 
processor) 320 so as to notify an event or property In 
DVD-Video playback engine 200. 
[0174] Event/command handler 320 In ENAV engine; 
300 outputs an "ENAV event" and "ENAV property" to 



ENAV interpreter (con-esponding to the ENAV interpret- 
er) 330 so as to notify an event and properly in response 
to the "DVD evenf and "DVD status". 
[0175] ENAV Interpreter 330 outputs an "ENAV com- 
s mand" to event/command handleV 320 to control some 
functions (video-audio output unit 350 and the like) in 
ENAV engine 300 and DVD-VIUeo playback. When the 
"ENAV command" is a command for DVD-Video play- 
back control, event/command handler 320 outputs a 
io . "DVD control" signalto DVD-Video playback engine 200 
80 as to control DVD-Video playback. ' 

<Premises> 

IS . [0176] ' This example is premised on that DVD-Video 
playback engine 200 successively plays back chapters 
1 , 2, 3, and 4 (from DVD video disc 1 ) . On the other 
hand, ENAV contents 30 (30W) are premised on that 
the contents include ENAV contents 1 , 2, and 3. Note 
20 that each chapter created by the video contents provider 
is handled as Part of Title" (PTT) in DVD-Vidao. 
[0177] Underthese premises, in this example, ENAV 
engine 300 plays back ENAV content 1 before playback 
of chapter 1 (FIG. 1 8A), plays back ENAV contents 2 in ■ . 
25 synchronism with playback of chapters 1 and 2 (FIG. 
18B), and plays back ENAV content 3 in synchronism 
with playbabk of chapters sand 4 (FIG. 18C). 
[0178] That is, in this example;. ENAV content 1 has 
an event description that Instructs to jump to ENAV con- 
so tent 2 at the beginning ot chapter 1 (see tlO, til , t14 in 
FIG. 1 9). Also, ENAV content 3 has an event description 
that instructs to jump to ENAV contents at the beginning • 
■ of chapter 3 (see tSO, t3l , t34 in FIG. 19); However, 
ENAV content 3 has no event description. • 
35 [0179] On the other hand, a "DVD' event" signai from- •• 
DVD-Video playback engine 200 is held in event/com- 
mand handler 320 until ENAV Interpreter 330 checks a 
con-esponding ENAV event. If ENAV playback informa- 
tion in the ENAV content includes an event description, 
40 ENAV Interpreter 330 periodically checks such event 
(see t15 to t1 7, t26 to 126 in FIG. 19).. 
[0180] When ENAV interpreter 330 checks an ENAV 
event, if a corresponding event is held in event/com- 
mand handler 320, ENAV interpreter 330 reads that . 
45 event as an "ENAV event". Then, the event in events 
command handler 320 Is cleared (deleted or erased) by 
ENAV interpreter 330. 

[0181] FIG. 19 is a view for explaining a case (case 
1) wherein the DVD-Video playback engine outputs a 
so PTT event with a chapter number as a DVD event at the 
beginning of each chapter, and the ElvfAV engine begins 
to play back corresponding ENAV contents. 

<Case. 1> 

ss ' 

[0182] In this case, DVD-Video playback engine 200 
outputs, as a DVD event, a PTT event (PTT Event(1 ) to 
PTT Event(4)) with a chapter number at the beginning 
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(HO, t20, tSO: t40, , , .) of each chapter. Upon receiving 
this DVD event, event/command handler 320 holds the 
event with the chapter number as an ENAV event. ENAV 
interpreter 330 checks an ENAV event for PTT (chapter) 
and the number held In event/command handler 320 
(t11 , 121 , 131 , . . .)• If the checked number is "1" or "3", 
ENAV engine 300 begins to play bacl< an ENAV content 
(ENAV contents 2 and 3 in the example in FIG. 1 9) cor- 
responding to that number (t14, t34), and that event 
(held in event/command handler 320) is cleared. 
[0183] Note that FIG. 19 exemplifies a case wherein 
playback of ENAV content 2 starts in response to PTT 
Event(1), playbaol? of ENAV content 2 continues in re- 
sponse to PTT Event(2), playback of ENAV content 3 
starts In response to PTT Event(3), and playback of 
ENAV content 3 continues in response to PTT Event(4) 
(not to start playback of ENAV content 4). However, 
such case is merely a descriptive example. There are 
many playback patterns of ENAV content m in response 
to PTT Evenl(n). 

[01 84] FIG. 22 is a flow chart for explaining an oper- 
ation example of the DVD-Video playback engine, event 
generation-command/projjerty processor, and ENAV in- 
terpreter in correspondence with the case of FIG. 19 
(case 1). ■ 

[01 85] Assume that DVD-Video playback engine 200 
in DVD-Video player 100 loaded with DVD video disc 1 
with the forniat shown in FIG. 30 or 31 starts playback 
of chapter n (initially, n = 1 ) in a given video title set (VTS) 
recorded on the DVD-Video area (step ST180). Then, 

■ DVD-Video playback engine 200 outputs PTT event (1 ) 
to event/command handier 320 at the beginning (t1 0) of 
chapter 1 (PTT Event(n) = PTT Event(l); step ST182), 
and starts playback ot chapter 1 (step ST1B4). During 
this interval, evenl/command handler 320 walls for an 
event (step ST192, NO in step ST194). Note that PTT 
event (1) Is one argument that describes chapter 
number "1". 

[0186] Upon receiving PTT event (1) (YES in step 
ST194), event/command handler (event genera- 
tion-oommand/property processor) 320 , which has wait- 
ed for an event so far (step ST1 92, NO in step ST1 94), 
holds a PTT event (ENAVPTT event) with chapter 
number"1° as an ENAV event (step ST1 96). Event/com- 
mand handler 320 maintains this event holding state 
while ENAV interpreterSSO does not readany event (NO 
instepST1&8). 

[0187] When event/command handler 320 holds the 
ENAVPTT event with chapter number "V (til in FIG. 

19), ENAV interpreter 330 can read that event as an 
ENAV event (step ST216 to be described later). When 

■ ENAV interpreter 330 reads an event (YES in step 
ST198), event/command handler 320 clears the held 
event (step ST200), and returns to an evenf wait state ■ 
(stepST202). 

[0188] On the other hand, ENAV interpreter 330 
checks the held event contents (ENAV event for PTT 
and its chapter number) of event/command handler 320 



periodically (e.g., ti5, t16, t1 7, ... in fIg. 19) (ST212) 
while playback of given ENAV content m (e.g.. ENAV 
content m = 2 in FIG. 19) is underway (step ST210). 
Upon this event check, if eventfcommand handler 320 
s does not held any event (NO In step ST214), periodic 
event check is repeated. 

[0189] Thedescriptlon wiirreverltotlO in FIG. 19. Af- 
ter ENAV interpreter 330 reads an event (ENAVPTT 
event "1") (til), ENAV engine 300 starts playback of a 
10 con-esponding ENAV content (ENAV content 2 in this 
case) (t1 4 and subsequent timings). 
[0190] On the other hand. DVD-Video playback en- 
gine 200 continues to play back chapter 1 (n = 1) (step 
ST184, NO In step ST1B6). Upon, completion of play- 
15 back of chapter 1 (n = 1) (YES in step ST1 86), playback 
■ of chapter 2 (n + 1 = 2) starts (step ST1 88). As a result, 
ihe-process of DVD-Video playback engine 200 returns 
to step ST180 (except that chapter number n has been 
Incremented by 1). 
30 [0191] DVD-Video playback engine 200 outputs PTT- 
event (2) at the beginning ((20 in FIG. 19) of chapter 2 
(step ST182). Then, ENAV interpreter 330 reads an 
ENAVPTT event with number "2" from evenl/command 
. handler 320 (121 ; step St21 6). However, in this exam- 
25 pie, since ENAV content 2 has no event description as- 1 
soclated with chapter 2, ENAV Inteipneter 330 ignores < 
that event (ENAVPTT eventwlth number "2") (thfe pmc^. 
ess is included in a process executed when NO Is de^v- 
. temiined In step ST198). 
30 [0192] DVD-Video playback engine 200 outputs PTTi;. 
event (3) tat the beginning (t30 in FIG. 19) of chapter a,, 
(step ST182). Then, ENAV Interpreter 330 reads aa;. 
ENAVPTT event with number "3" from event/command;} 
handler 320 (t31; step ST216). In this exafnple, since:. 
35 ENAV conlent 3 has an event descriplion associated^ 
with chapter 3, ENAV interpreter 330 starts playijack of 
that event (ENAVPTT event with number °3"j (step 
ST220). 

[0193] DVD-Video playback engine 200 outputs PTT 
40 event (4) at tho beginning (t40 in FIG. 19) of chapter 4 
(step ST1 82). Then, event/command handler 320 holds 
an ENAVPTT event with number'T (step ST1 96). How- 
ever, since this example assumesacasa wherein ENAV 
content 3 has no event description, ENAV interpreter 
45 330 skips event check (this process Is included in a proc- 
ess executed when the process of ENAV interpreter 330 
stays in the loop of NO in step ST21 4). 
[0194] Generally speaking, if event/command han- 
dler 320 holds an event (YES in step ST21 4) upon event 
so check, that event (ENAVPTT event with number "n") is. 
read (step ST216). At this time, If ENAV contents 30 
(and/or SOW) do not Include any ENAV content "m+r 
corresponding to that event (ENAVPTT event "n") (NO 
in step ST218), the control returns to event cheek (step 
ss ST21 2). During this Inten/al, contents to be played back 
by ENAV engine 300 are ENAV content "m" in this ex- 
ample. On the other hand, If a script in the ENAV play- 
back inf omnation describes ENAV content °m+1 ° at the 
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(t13, 123, t33). Then, event/command handler 320 re- 
. turns the r^rned chapter, number to ENAV interpreter 
. 330 as.ENAV retum status.(t13, t23, t33). 
.f0201J .In the. example; in FIQ. 20,, if the chapter 
• number In ENAV return status Is "1" or "3°, ENAV engine 
SOabeginsto play bacic a corresponding ENAV content 
(ENAV content 2 or 3 in the example in FIG. .20) (t1.4, 
.134). If the Chapter number in ENAV return status is nei- 
ther;''!" ndr "a". ENAV engine 3.00 does not start piay- 
bacl< of another ENAV content (in the example of RG. 
20, if ttie ENAV content whosQ playbacIt Is underway is . 
. "2°, jjlaybackof that ENAV content ^continues). 
fpsOZ] ■ In the arrangement of FIG . 1 , DVD-Video play- 
back engine 200 can Include DVD-Video controller 220 • 
; .which oohtrols.playback of DVD video disc 1 , and has 
the following arrangement. That is, DVD-Video play- 
. back cbntrolier 220 outputs a DVD eventaignal associ- 
ated with the playback condition (menu call,- title jump, • 
chapter jump, or the like) of DVD video disc 1 to event 
J .generation-cottimand/property processor 320, and also 
aOVD status signal associated with the property (audio 
. language, sub-picture caption language, playback op- 
eration (play, stop, pause, fastforward, rewind, or the 

, uiuuM V, cy.w-.. •- - like), contents of the disc, and the like set in the player 

complyrngw'lth tlie"DVD-Vrdeo standard zs unit) of DVD video disc 1 to eventgeneralion-command/ 



■ read timing of ENAVPTT- evenl"n" (Ves in step ST21 8), 
that ENAV content .:'m+1".is played back.(step ST220). 
[0195] The process In FIG, 22 can be summarized as 

■ follows..That is, in the process torplaying back recorded 
contents that include DVD-Video contents 1 0 and ENAV 
.contents 30 Irom DVD video disc 1 having a volume 

• space .-complying with the DVD-Video standard, 
. DVD-Video contents 1 0 of the recorded contents played 
. back from DVD video disc 1 are acquired (step ST180), 
. and ENAV contents 30 of the recorded contents played 

■ back from DVD video disc 1- are acquired (step ST21 0). 
Then, the contents of acquired ENAV contents 30 are 
executed (steps ST1 94 to ST220) in accordance with a 

. predetemiined.event (step ST1 82) corresponding to the 
.contents of acquired DVD-Video contents 10.- 
.[0196] • Note..that ENAV engine 300 plays back ENAV 

.. contents 30 of the recorded contents on DVD video disc 
i ; and controls playback of ENAV contents 30 in con- 

• • nectlon with that of OVD-Video contents 10 in accord- 

ance with the contents of ENAV contents 30 (broken ar- 
rows in Fis'. 22). This ENAV engine 300 Is donfigured 
so that the contents pf ENAV contents SO change In 
'• combination, connection , or synchronism with a change 
in .playback condition of DVD-Video contents 10 in the 
volume space . . _ " " 

(ENAV cbntents 1 to 3 change Ih combination with a 
•change in chapters 1 to 3 of DVD-Video In FIGS. 19 to 
21 ;ln otherwords, synchronization between DVD-Video • 
. playback and ENAV'contents). ' 

[0197] FIG. 20 is a view for explaining a case (case 
2) wherein the DVD-Video playback engine exchanges 
event/status data with the ENAV engine, and the ENAV 
engine- plays back ENAV contenis on the basis of the ' 
exchange result. 



[0198] In this case, DVD-Video playback engine 200 
outputs a PTT event to event/command handler 320 at 
the beginning (t1 0, t20, tSO, t40. . . . ) of each chapter. 
After reception of the PTT event, evenf command han- 
dler 320 holds this event as an ENAV event. ENAV in- 
terpreter 330 checks the ENAV event ( ENAVPTT event) 
held-lh event/command handler 320. If that EN AV event 
. is a corresponding event (to an ENAV content which is 
' ready to be played back at that time), ENAV interpreter 
. 330 reads that event,, and- clears that event (held in 
event/command handler 320), 
[0199], Afterthat, ENAV Interpreter 330 outputs ENAV 
read status (t12,t22, .t32) as art ENAV.cotrimand in ac- 
cordance with the description in the ENAV content (cor- 
responding to that event); Then, event/command han- 
dier 320 outputs read status as a DVD control signal 
(t12, t22,- 132) to detect a chapter number upon play- 
back. . . ■• . • ■ • 

[02003 upon receiving the DVD • control- signal. 
DVD-Video piaiyback engine 200 returns the chapter 
numberas-retum status to event/comrpand handler320 



. property processor 320.. 
[0203] Note that event generation-command/propeny 
proces8or320 can execute control of video-audio output 
• unit 350. based on ENAV playback- Infonmatlon con-- 
w tained In ENAV contents (30 or 30W) in accordance wJth. 
the DVD event signal (e.g:, -PTT event at tio in FIG. 20) 
and/or DVD status signal (e.g., return status at t1 3 in • 

FIG. 20). 

35 : ; ■ ... . ■." 

. [0204] The ENAV contents (30 or 30W)-oan include 

- firstnavigalion contents (30) playedback from DVD vid- 
: eo disc 1, and second navigation contenis (SOW) ac- 
. quired from an external system via a communication line 
48 ■ (Internet or the like). 

[0205] In this case, the control by event genera- 
- tion-command/property processor 320 in accordance 
. with the DVD event signal and/or DVD status signal can ■ 
be executed forthe control processes based on both the 
45 .first and secortd navigation contents (30, SOW). 

[0206] The PVD event signal is configured to be gen-, 
erated In con-espondenoe with menu c^ll that calls a 
■ menu recorded on DVD video disc 1, title Jump that 
switches a title to-be played back from DVD video disc 
so. 1 , or chapter (PTT) jump that sw'itches a chapter to be 
played back from DVD video disci, ■ •.• 
[0207] FIG. 23 is a flow chart for explaining an oper- 
ation example of the DVD-Video playback engine-, event 

- generaSon-command/property processor, and ENAV in- 
, S5 . lerpreter in con-espondenoe with the case of FIG. 20 

(case.2).. • . . . • 
. [0208] -Assume that DVD-Video playback engine 200 
in DVD'Video-player 1 00 in FIG. .1. loaded with DVD vid- 
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&o disc 1 with the format shown In FIG. 30 or 31 starts 
playback of chapter n (Initial^, n = 1) In a given video 
title-set (VTS) recorded on the DVD-Video area (step 
ST230). Then, DVD-Video playbacl< engine 200 outputs 
a PTT event to event/command handler 320 at the be- 
ginning (110) of chapter 1 (step ST232), and starts play- 
back of chapter 1 (step ST234). During this interval, 
event/command handier 320 waits for an event (step 
ST252, NO in step ST254). • ■ 
[020d] Upon- receiving the PTT event (YES in step 
ST254), event/command liandler 320 holds this PTT 
event as an ENAV event (step ST256). During this in- 
terval, ENAV interpreter 330 plays back ENAV content 
m (stepST280), 

. [0210] ENAV interpreter 330 periodically, checks an 
ENAV event for PTT (ENAVPTT event) during playback 
of ENAV content m (t15, t16.t17. and the like in FIG. 20, 
although timings before t1 0 are not shown; step ST282, 
NO in step ST284). if event/command handier 320 holds 
an ENAVPTT event (YES in' step ST284), ENAV inter- 
preter 330 reads that held ENAVPTT event as an ENAV 
event (t1 0.to t11 , t20 to t21 , t30 to t31 , and the like; step 

■ ST286).. 

[021.1 1 Evenl/command handler 320 waits (NO in step 
ST258) until ENAV interpreter 330 reiads the held 
ENAVPTT event. If ENAV interpreter 330 reads the held • 
ENAVPTT event {t11 , t21 , tSl. and the like; YES in step 
ST258), the event held in event/command handler 320 
is cleared (step St260). 

[0212] After the ENAVPTT event Is read, ENAV inter- 
preter 330 outputs ENAV read status as an ENAV com- 
mand (t12, t22, t32, and the like; step ST288). 
[0213] Event/command handier320 waits (NO in step 
ST262) until ENAV interpreter 330 outputs the ENAV 
command of read status. Upon receiving the ENAV com- 
mand of read status from ENAV interpreter 330 (YES in 
step ST262), event/command handier 330 outputs the 
read status command as a DVD control signal (t1 2] 122, 
t32, and the' like; step ST264). 
[0214] Upon receiving the read status command 
(DVD control signal) (YES in step ST23e), DVD-Video 

. playback engine 200 reads chapter number n (n = 1 1n 
this case) Whose playback is now undenway (step 
ST238), and returns chapter number "1 " as return status 
to event/command handler 320 (t13, t23, t33, and the 

. like; step ST240). If no read status command is received 
(NO in step ST236), the processes In steps ST238 and 
ST240 are skipped. 

[021 51 After eventAwrnmand handler 320 outputs the 
read status command, it waits for return status from 
DVD-Video playback engine 200 (step ST266, NO In 
step ST26B). Upon receiving return status from 
DVD-Video playback engine 200 (t13. t23, t33, and the 
. like; YES In step ST268)', event/command handler 320 
returns chapter number "1" as ENAV return status to 
ENAV interpreter 330 (t1 3 in this case; step ST270), and 
then waits for the next event (step ST272). 
[0216] • ENAV interpreter 330 waits for ENAV, return 



status from event/command handier 320 after it outputs 
ENAV read status (step ST290, NO in step ST292). Up- 
on receiving ENAV return status from event/command 
handler 320 (t13, t23, t33, and the like; YES in step 

. 5 ST292), ENAV Interpreter 330 reads chapter number n 
(n = 1 in this case) that DVD'Video playback engine 200 
is currenlly playing back (t13 in this case; step ST294). 
ENAV.intBrpretBr33.0 checks if the ENAV playback in- 
formation which Is being executed includes .a script of 

10- ENAV content "rri + 1 " ("m + 1 ° = 2 If EN AV content m 
which is now being played back Is "m = 1 ") correspond- 
ing to the event (ENAVPTT event} read In step S286 
(step ST296). 

[0217] In the example of FIG. 20, ENAV content 1 

15 ■■ whose playback Is now uriderway has an event descrip- 
tion for a PTT event of chapter 1 (YES in step ST296) . 
With this event description, ENAV engine 300 begins to 
play back ENAV content 2 (t14; step ST298). ' 
[021 8] On the other hand, while no read status is oiit- 

20' put from event/command handler 320 (NO In step 
ST236), or if DVD-Video playback engine 200 outputs 
return status to event/command handler 320 (step 
ST240) after read status is output from event/command 
handler 320 (YES in step ST236),'DVD-video playback 

'25 engine 200 continues the processes in steps ST234 to ■ 
. ST240 until playback of chapter n (initially, n = 1) which " 
is cun-ently being played back comes to an end (NO \m' 
■ stepST242). Upon completlonof playback of thatchapr*;,, 
ter n (= 1) (YES in step ST236), DVD-Video playback;. 

30 engine 200 begins to play back next chapter n + 1 (= 2)i 
(t20; step ST244). . 
[0219] After completion of playback of chapter 1^f 
DVD-Video playback engine 200 outputs a PTT event; 
at the beginning (t20) of chapter 2 (step ST232). Then, ' 

35 event/command handler320 holds this PTT event as an-- 
ENAV event (step ST256). ENAV interpreter330 checks 
this ENAV event for PTT (step ST2B2), reads it as an 
ENAV event (t21; ST286), and then clears the event' 
held in event/command handler 320 (step ST260), 

40 [0220] ENAV interpreter 330 sends a command 
(ENAV read status) to DVD-Video playback engine 200 
to read a chapter number (which Is currently being 
played back) via an ENAV command arid DVD control 
signal (t22; step ST288). Then, ENAV interpreter 330 

45 reads number "2° (as the number of the chapter which 
Is currently being played back) from DVD-Video play- 
back engine 200 via a DVD status signal and ENAV 
property (t28; step ST294). If ENAV content 2 does not . 
Include any event description for chapter 2 (NO in step 

so ST296), ENAV interpreter 330 continues to play back 
ENAV content 2 (123 to 134). During this interval, 
DVD-Video playback engine 200 continues to play back 
chapter 2 (t20 to t30). ' 
[0221] After completion of playback Of chapter 2, 

S5 DVD-Video playback engine 200 outputs a PTT engine 
. at the beginning (tSO) of chapter 3 (step ST232). Then, 
event/command handler 320 holds this PTT event as an 
ENAV event (step ST256). ENAV interpreter330 checks 
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this ENAV event for PTT (step ST282), reads it as an 
ENAV event (121 ; ST286), and then clears the event 
held in event/command handler 320 (step ST260). 
[02221 ENAV Interpreter 330 sends a command 
(ENAV read status) to DVD-Video playback engine 200 
to read a chapler number (which is currently being 
played back) via an ENAV command and DVD control 
signal (t32; step ST288). Then, ENAV Interpreter 330 
reads number "3" (as the number of the chapter which 
is currently being played back) from DVD-Video play- 
back engine 200 via a DVD status signal and ENAV 
property (t33; step Sf294). In this case, since ENAV 
content 2 Includes an event description for chapter 3, 
ENAV Interpreter 330 starts playback of ENAV content 
3 (t34;step ST298), 

[0223] After completion of playback of chapter 3, 
DVD-Video playback engine 200 outputs a PTT engine 
at the beginning (t40) of chapter 4 (step ST232). Then, 
event/command handler 320 holds this PTT event as an 
ENAV event (step ST256). If ENAV content 3 has no 
event description (NO in step ST284). ENAV interpreter 
330 skips event check (step ST282) (or If it fotmally 
checks, no process is done in response to that check 
result). As a result, event/command handier 320 main- 
tains the event held so far (step ST25B, NO in step 
ST2S8). 

[0224] The process in. FiG. 23 can be summarized as • 
follows. That is, in the process for playing Ijack recorded • 
oontentsthatinoIudeOVD-Videocontents'lOand ENAV . 
contents 30 from DVD video disc .1 having a volume 
space complying with the DVD-Video standard, 
DVD-Video contents 1 0 of the recorded contents played . 
back from DVD video disc 1 are acquired (step ST230), ■ 
and ENAV contents 30 of the recorded contents played . 
back from DVD video disc 1 are acquired (step ST2B0). ■ 
Then, the contents of acquired ENAV contents 30 are 
executed (steps ST254 to ST29B) in accordance with a 
predetermined event (step ST232) corresponding to the 
contents of acquired DVD-Video contents 1 0. 
[0225] Note that ENAV engine 300 plays back ENAV 
contents 30 of the recorded contents on DVD video disc 
■ 1 , and controls playback of ENAV contents 30 In con- 
nection with that of DVD-Video contents 10 in accord- 
ance with the contents of ENAV contents 30 (broken ar- 
rows in FIG, 23). This ENAV engine 300 Is configured 
so that the contents of ENAV contents 30 change In 
combination, connection, or synchronism with a change 
In playback condition of DVD-Video contents 10 in the 
volume «pace complying with the DVD-Video standard 
(ENAV contents 1 to 3 change in combination with a 
change- in chapters 1 to 3 of DVD-Video in FIGS. 19 to 
21 ; in otherwords, synciironlzationbetween DVD-Vtdeo 
playback and ENAV contents). 
[0226] FIG. 21 Is a view for explaining another case 
(case 3) wherein the DVD-Video playback engine out- 
puts a PTT event with a chapter number as a DVD event 
at the beginning of each chapter, and the ENAV engine 
. begins to playback corresponding ENAV contents. 



[0227] In this case, ENAV Interpreter 330 outputs an 
• enable PTTnumberforaPTTeventln advance to event/ 
5 ■ command handler 320'(t01 in FIQ. 21). As a result, an 
output request of only ° a con-esponding ENAVPTT 
event (to the enable PTT number output in advance) is 
issued. 

[0228] DVD-Video playback engine 200 outputs, as a 
10 DVD event signal, a PTT event with a chapter number 
at the beginning (t10, t20, t30, t40) of each chapter. 
Event/command handler 320 checks If this DVD event 
signal is for PTT for a requested chapter (by the enable 
. PTT number output in advance). If this DVD eventsignal 
IS Is the requested one, event/command handler 320 
holds the ENAVPTT event with the chapter number 
(til , 131 . and the like). Otherwise, this DVD event sig- 
nal for PTT is not held in event/command handler 320. 
[0229] ENAV Interpreter 330 checks the ENAV event 
20 held In the event/command handler 320 (t1 1 , t15, t1 6, 
t17, . . .). if the checked ENAV event is a corresponding 
event (to the enable PTT number output In advance) 
(check result at, e.g., t11), ENAV interpreter 330 reads 
that event (e.g., ENAVPTT event with number "1 "), and 
2s then clears that event held in event/command handler 
320. After that, ENAV engine 300 begins to play back a 
conresponding ENAV content (ENAV content 2 In the ex- 
arTipieofFiG.21)(t14).' 

[0230] Note that- the requested PTT event (corre- 
30 spending to the enable PTT number output in advance) ■ 
can be selected on the DVD-Video playback engine 200 
side. As a result, the "requested PTT event" can be sent 
from DVD-Video playback engine 200 to only events- 
command handler 320. 
.35. [0231].- FIG. 24 is a flow charl for explaining an oper- 
ation example oif the DVD-Video playback engine, event 
genei^atiqn-command/'property processor, and ENAV In- 
terpreter in correspondence with the case of FIG, 21 
(case 3) . 

40 [0232] Assume that DVD-Video playback engine 200 
In DVD-Video player 1 00 loaded with DVD video disc 1. 
with the fomiat shown in FIG. 30 or 31 starts playback 
of chapter n (initially, n = 1 ) in a given video title set (VTS) 
recorded' on the DVD-Video area (step ST300). Then, 
4s . DVD-Video playback engine 200 outputs a PTT event 
(n = 1 ) to event/command handler 320 at the beginning 
(t10) of chapter 1 (step ST302), and starts playback of 
chapter 1 (step ST304). Playback of this chapter con- 
tinues until it comes to an end. Upon completion of play- 
so back of that chapter (n = 1 ) (120; YES In step ST306), 
playback of the next chapter (n + 1 = 2) starts (step 
ST308). 

[0233] During this inten/al, event/command handler 
320 waits for an event (stepST312, NO lnstepST318). 
55 Also, duririg this Interval, ENAV interpreter 330 waits un- 
til a description of an event request appears in ENAV 
playback infomiatlon In ENAV content m Cinitially, m = 
1) (NO in step ST332), while It plays back ENAV content 
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m(ST330). ■ . 

[0234] If the ENAV content has a description of an 
event request (Y,ES in step ST322), ENAV inteipreter • 
330 outputs an . enable PTT event with en*le PTT 
■ number "1' for a RTT event to; eventfcommand handler 
320 at an appropriate liming (t01 ; step ST334).."niis oul- 
• put timing is preferably-sel before DVD-Video playbaci^ 
' . engine -200 outputs PTT event (1). Upon Issuing this 
event request with the enable PTT number (YES in step 
ST314), the event request (enable PTT event (1 )) is held 
in event/command handler 320 (step ST316). Event/ 
command handler320waits until it receives a PTT event 
. from DVD-Video playback engine 200. 
[0235] DVD-Video playbacic engine 200 outputs PTT 
event {i) to event/command handier 320 at the begin- 
ning (t10) of chapter 1 (step S302). Note that PTT event 
• (1) iB one aiigument that describes chapter number "1 ". 
[0236] . Upon receiving PTT event (1) (YES in step 
ST318), sincenhat event fs the "requested PTT event 
(enable PTT event(1 )) (YES in step ST320), event/com- 
mand handler 320 holds the PTT event with chapter 
number "1" as an ENAV event (step ST322). • 
[0237] ENAV Interpreter 330 checks the ENAV event 
. for PTT and its chapter number (step ST336). At thip 
time, since event/command handler 320 holds 
ENAVPTT event (1) with chapter number "1" (YES In 
step ST33B), ENAV interpreter 330 reads that event as 
an ENAV event (step ST340). After ENAVPTT event (1) 
s read by ENAV interpreter 330 (YES in step ST334), 



ST326). If. an ENAV content (ENAV content 3 in this 
case) corresponding to the read event is described in 
ENAV playback Infomiatlon (YES in stepST342)v ENAV 
engine 300 starts playbacic of that ENAV contentS (134; 
stepST344). 

[0242] -After completion of playback of chapter 3 (YES 
in step ST308), DVD-Video playback engine 200 out- 
puts PTT event (4) to event/command handler 320 at 
the beginning (t40; step ST308) of chapter 4 (step- 
ST302). However, event/command :handler 320 does 
not hold a PTT event with chapter number "4". This is 
because ENAV interpreter 330 does not request any 
ENAVPTT event with chapter nurnber "4" in this exarn- 
ple (NO instep ST320j. 

[0243J The process )n FIG; 24 can be summarized as 
follows. That is, in the process forplaying back recorded 
contents that include DVD-Video contents 10 and ENAV 
. contents. 30 from DVD video disc 1 having a volume 
space compMng with the DVD-Video standard, 
DVD-Video contents 1 0 of the recorded contents played 
back from DVD videp dtec 1 are acquired (step STSOO), 
and ENAV contents 30 of the recorded contents played 
^acklrom DVD, video disc 1 are acquired (step ST330). ■ 
Then, the contents, of acquired ENAV contents 30 are 
executed (steps ST314to ST344)in accordance with a .; 
predetennined event (output or the like of step ST302) ' 
cbn-esporiding tb the contents of acquired DVD-Videos? 
. contents 10. ■' ' ■' 

[0244] . Note that ENAV engine 300 plays back ENAVi^ 



event/command handler 320clears the held ev^nt.(step ' ao contentsSO of the recorded contents on DVD video discfi,. 



ST326), and then waits for the next event (step ST328). 
[0238] After ENAVPTT.event (1 ) is read (step ST340), 
if an ENAV content (m + 1 = 2) corresponding to the read 
event Is Included In ENAV playback information at that ■ 
time (YES in sleR:ST342), ENAV interpreter 330.begins i 
to play back ENAV content 2 (t14; step ST344). 
[0239] Likewise, ENAV interpreter330 outputs enable 
. PTT number "3" fora PTT eventto eventfcommand han- 
dler 320 (t03; step ST334). 

[0240] After completion of playback of chapter 1 (YES - 
In step ST306), DVD-Video playback englne.200 out- 
puts PTT event (2) to evenfcommand liandler 320 at 
the beginning (t20) of chapter 2, (step ST302). However, 
in this example, since ENAV interpreter 330 does not 
request an ENAVPTT event with chapter number "2" 
(NO in step ST320), event/command handler 320 does 
not hold that event (PTT event (2)) . 

■ . [0241] After completion of playback of chapter 2 (YES 
In step ST306), if DVD-Video playback engine 200 out- 

: puts PTTevent (3) to event/command handler320(step 
ST302) at the beginning (130; step ST308) of chapters,- 
event/command , handler 320 holds a PTT event with 
chapter number"3" (step ST322). Then, ENAV interpret- 
er 330 checks the ENAV event for PTT and Its number 
(step ST33S). After that, ENAV interpreter 330 reads 
. that (checked) event as an ENAV event (step ST340). 
After the event is read (YES in step ST324), the event 
held in event/command handler 320 is- cleared (step 



.1, and controls playback of ENAV contents 30 In con^.; 
nectidn with that of DVD-Video contents 10 In aocordii,;:. 
ance with the contents of ENAV contents 30 (broken ar-;!, ■ 
rows In FIG. 24); This ENAV englne 300 is configured;., 
so that the contents of ENAV contents SO change m- 
oornbination, connection, or synchronism with a change 
in playback condition of DVD-Video contents 10 In the 
volume space complying wlth the DVD-Video standard 
(ENAV contents 1 to 3 change in combination with a 
change in chapters 1 to 3 of DVD-Video In FIGS, 19 to . 
• 21 ; in other words, synchronization between DVD-Video 
playback and ENAV contents). 
[0245] DVD-Video player 1 00 of F1G,1 , which has the 
functions/arrangement that have been explained using 
FIGS. 2 to 24, can have the following operation mode 
and display mode..That is, this player 100 has a video 
mode (an Inactive .or event wait state of ENAV engine 
300) and interactive mode (an active state of ENAV en- 
gine 300)1n-associatlon with its operation, and has a full 
video mode (FIG. 7 and the like), full navigation mode 
(FIG. 8 and the like), and mixed mode (FIGS. 2, 3, 11 , 
12, and the like) in association with its display. 
[0246]- When DVD-Video playback engine 200 plays 
bat* DVD video contents 10 in the video mode (e.g., 
ST10 to ST18 in FIG. 6, or ST40 to ST48 in FIG. 10), 
thef ull video mode is used to dlsplay.the playback video. 
[0247] When ENAV engine 300 plays back ENAV con- 
tents 30 (and'or 30W) iii the interactive mode (e.g.. 
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ST20 to ST36 in FIG. 6), thefull navigation mode is used 
to display the playback video (ST34 to ST36 in FIG. 6). 
[0248J Or. wiien DVD-Video playback engine 200 
plays back DVD video contents- 10 and ENAV engine • 
300 plays back ENAV contents 30 (and/or SOW) In the s 
interaclive mode (e.g., ST50 to STS6 in FIG. 10), the 
mixed mode is used to display the playback video of 
DVD video contents 10 and that of ENAV contents 30 
(and/or SOW) (ST64 to ST66 in FIG. 1 0). 
[0249] In the mixed mode, the video contents of DVD io 
video contents 10 and those of ENAV contents 30 (and/ 
or SOW) can be displayed together (FIGS . 3, 3, 1 1 . and 
12). 

[0250] Furthermore, when DVD-Video playback en- 
gine 200 plays back DVD video contents 1 0 in the inter- 15 
active mode (e.g., ST10 to" ST18 In FIG. 6. or ST40 to 
ST48 in FIG. 10), the full video mode is used to display 
the playback video. 

10251] Tt\e embodiment of the present invention im- 
plements a new contents providing method that Inte- 
grates package media such as DVD-Video and the like, 
' and on-line media which exploit the Internet and the 
like. This "new contents providing method" especially 
relates to switching of the start and end operations of 
synchronization (or, connection or combination) be- 
tween off- and on-line contents. 
[0252] Upon displaying oB- and on-line contents on 
the user interface (on the display- screen), there .are 
roughly the following three modes: •. 

(1) an Off-line mode that displays using an off-line 
contents dedicated/layout; 

(2) an on-line mode that displays;. using an onrllne ■ 
contents dedicated layout; and 

(3) a mixed modethal displays using a mixed layout • 
of these contents. 

[0253] Furthennore, since each mpde has nomial and 
abnonnal display states, the states are classified as fol- 
lows. 

(1) in the off-line mode, 

[1-1] nonnal display; and 
• [1-2] abnomial display ... off-line contents data 
is illegal or cannot be input due to some trans- 
mission error. 

(2) In the on-line mode, ' 

[2-1] nomial display; and 
[2-2] abnomial display ... on-line contents data 
is illegal or cannot be input due to some trans- 
mission enor. 

(3) In the mixed mode, 
[3-1] normal , display (synchronouis or simulta- 



neous display); and 

[3-2] abnonnal display ... off-, or on-line con- 
■ tents data Is illegal or cannot be input due to 
some transmission error. 

[0254] Note that, for example, olT-line contents data 
cannot be normally displayed when 

[1-2-1] a disc is not nonnally loaded, 
[1-2-2] infoimation .written on a disc cannot be nor- 
mally read out due to defects or *e lll<e, and so. 
forth. 

1)0255] Abo, on-line contents data cannot be nonnally 
displayed when 

[2-2-1 ] an on-line state is ncA estabBshed (net con- 
nection is not established), 
[2-2-2] on-line infonnation cannot be nomially re- 
ceived due to communication errors or the like, and 
so forth. 

[0256] Note that abnormalities in the ofl-line/on-llne 
mixed mode occur due to combinations of individual 
causes. 

[0257] FIG. 25 is a view for explaining selectable 
paths among apluralHy of modes(off-llne mode, on-line 
mode, mixed nwde) in the system arrangement of FIG. 
1 . In this embodiment, an outline of processes in the re- 
30 spective modes, i.e., the off-line mode, on-line mode, 
and mixed mode, and transitions among these modes . 
will be explained. 

[0258] . Actual transitions. along selectable- paths ex-.' 
emplified in FIG. 25 can be made by the user setups. 
35 For example, when DVD video disc- 1 is ejected from a . 
disc drive (not shown) equipped in DVD-Video player • 
100 in FIG. 1 in off-line mode Mi (switch event E02), 
the control can transit to on-line mode M2 and can dis- 
play on-line infomnation. Or in off-line mode M 1 , internal 
40 ' display infomnation (an on-screen display (to, be abbre- 
viated asOSD hereinafter) used to set operation param- 
eters of the player itself, and the like) of player 100 can 
be displayed independently of' disc 1 and net (commu- 
nication line). 

4S [0259] From on-line mode M2, the control can transit 
to bff-fine mode M2 or mixed mode M3 upon detection 
of loading of disc 1 (switch event E01 or E03). If such 
mode transition function is disabled (by. e.g., user's op- 
eratiori via the OSD of the player itself), display can be 
so oontlnyed In on-line mode 1^12, even when the aforemen- 
tioned swiich event has occurfed. 
[0260] In gieneral, since the infomiation can be read 
out from DVD video disc 1 loaded in DVD-Video player . 
100 faster than Infomnation exchange via the net such 
55 as the Internet or the like, off-line contents playback 
■ (DVD-Video playback) can improve the quality of dis- 
played images (infonnation can be read out at a rate of 
. lOIVIbps or higher in D VD-Video playback). 
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[0261 ] ■ In the interactive mode (M3) in FIG. 25, display • 
exemplified in FIG, 2i 3, 11, or 12 can be made. In this 
case, the ENAV contents can be downloaded not only 
from dlso-l.but also fromthe Internet. 
[0262] If free transitions are allowed among various 
modes, as shown in FIG. 25, the appeal of the entire 
contents can be.improved by combining the off-line con- 
tents (DVD-Video contents 10) and latest information 
(Web contents SOW) on the net (as an example thatcan 
improve the appeal of the entire contents using mixed 
mods M3, an on-line battle game is known). 
[0263]^ For this reason, transition frorti on-line mode 
M2 to mixed mode MS.upon loading of disc 1 (switch 
event £03) brings some advantages to the user.- The 
same applies to transition from off-line mode M1 to 
mixed mode M3 upon detection of net connection 
(switch .event E05). By contrast, when diso 1 is ejected 
in mixed mode MS (switch event E04), the control can 
transit to on-Hne mode M2 or can continue a process In 
a processing routine determined in mix&d mode M3. 
When net disconnection is detected (switoh event E06) . 
in mixed mode M3, the control can automafically rettjm 
to off-line mode M^l. 

t0264] The aforementioned mode transitions can be 
made according to a method (e.g., transition aile 1 in 
FIG. 29 to be described later) detemined In advance ia 
player 100, or a user's request. . . 
[0265] ■ Since the mode transifion takes time; a prob- 
lem about screen display during that time is posed. In 
this embodiment, this problem can be solved by execut- 
ing the following process before the screen display of 
the transition destination Is ready, upon making mode 
transition. That is, a still Image (stored in a video RAM 
(not shown) in video output oontroller352 in FIG. 1) im- 
mediately before transition of a video (irrespective of a 
moving or still Image) displayed on the screen so far Is 
frozen and displayed on the screen. When the screen 
display of the transition destination is ready, the frozen 
image (still image) displayed on the screen so far Is 
seamlessly switched to a screen display Image of the 
transition, destination.- O r upo n. makin g mode transition, 
a blueback video (that may include an OSD image of 
• the player as needed) is displayed on the screen before 
the screen display of the transition destination is- ready. 
Then, when the screert display of the transition destina- 
tion is ready, the blueback video displayed on the screen 
so far is switched to a screen .display image of the tran- 
sition destination. 

[0266] • FIG. 26 Is a flow chart for explaining an exam- 
ple of which one of the plurality of modes shown in FIG. 
25 is set firet.,The process of this f low.chart can be writ- 
ten in a program ROM (not shown) as an initial setup 
program (a part of firmware) of DVD-Video player 100 
In FIG, 1. When the user has pressed, e.g., a setup 
menu button (not shown) of a remote controller (not 
shown), a mode select menu is displayed as, an on- 
screen display (OSD), on the display screen of an ex- 
ternal monitor TV (not shown) connected to video output 



controller 352 (step ST400). 

[0267] This mode select menu jncludes select buttons 
of off-line mode Ml , on-line mode M2, and mixed mode 
MS, and an OK button, although not shown. If the.user 
5 has selected onfe of the select buttons of off-line mode 
M1, on-line mode M2, and mixed mode M3, and has 
pressed the OK key by operating cursor keys and the 
OK key of the remote controller (not shown) (YES in step 

• ST41 0); the selected mode (e.g., mixed mode MS) is set 
io in player 100 of FIG. 1 (st^ ST420). For example, even 

when off-lino mode Ml is -a default mode, if the user se- 
lects none of these modes (NO in step ST410), the de- 
fault mode ^off-line mode Ml in this example) is set in 
player 100 .of FIG. 1 (step ST430). Upon completion of 
15 the setuplof the mode selected by4he user or as the. 
default mode (step STSOO), the process in FIG. 26 ends, 
and player 100 of FIG. 1 is ready to operate In the set 
mode (step 8T440), • 

[0268] FIG. 27 is a flow chart for explaining an exam- 
?o pie of the processing cdntents in the current mode (the 
default mode or the mode of user's choice set in step 
ST500 In F1G.-26) in one of the plurality of modes shown 
in FIG. 25.-. The process of this flow chart can also be 
written in a program ROM (not shown) as an inilialsetup • 
25 program of DVD-Video player 100 in FIG. 1. • 

[0269] It is checked if a normal process can be done - 

• using the mode (M 1 , M2, or M3) set by the mode setup-j 
process (step ST500) in FIG. 26 as the current mode', 
(step ST51 0). If a nonnal process can be done (e.g., a- , 

30 nonnal DVD video disc playback in on-line mode/inter-- 
active mode iV12) (YES in step ST51 0), that process Is-- 
executed (step ST520). During this process, the; 
processing program In FIG. 27 repeatsstatus check (thei; 
loading state of disc i , the playback operation state of 

§s disc 1, the connection slate. of a communteation llne>- 
such as the Internet or the like, the presence/absence 
of switching among modes M1 to MS, and the like) (step 
ST530). For exanrple, if the user has operated the re- 
mote controller to switch the cun-ent mode from mode 

to M2 to mode M3, that mode switoh operation is executed 
(step ST540). Or if the user has changed the chapter 
number of a DVD-Video work, playback of which is un- 
derway, the chapter switch operation is executed in re- 
sponse to that user event, and the ENAV content play- 
: 4s ijack switch operation in , e.g. , steps ST1 94 to ST220 in 

• FIG. 22, can be made (step ST540). 

[0270] If a nonnal process cannot be done in the cur- 
rent mode (NO in step ST510), the control starts an ab- 
nomnal process (step ST550) . For example, if a disc tray 

so. (not shown) of player 100 is not closed when the user 
- has pressed a play start button of the remote contrc>lier. 
■ (not shown) in mode M2, a process for closing the disc 
tray is executed (step ST550, NO in step ST560), and 
a normal process. is executed in current mode IVI2 (YES 

55 in step STSI 0). If disc 1 set on the disc tray suffers ser 
rious scratches, and'its lead-in area, volume/Tlls stnic- 
ture Information area,- or management Information 
(VMG orthe like in FIG. 3,0) canndt be read (NO in step 
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ST51 0), sines the abnormal process limit has been ex- 
ceeded (YES in step STS60), the system of player 100 
tstminates abnormally (step ST570). 
[0271] In the above description, on-line mode/interac- 
tive mode M2 has been exemplified. The flow of the 
process In FIG. 27 remains the same Irrespective of 
whether the mode in FIG. '27 is off-line mode/video 
mode Mi or mixed.mode/interaotive mode M3 (except 
for their processing contents). For example, 



27). On the other hand. If the process finds a reparable, 
temporary-problem (e.g., the power switch of ah exter- 
nal modem is OFF, but it is turned on later), the process 
for logically connecting the modem to the Internet con- 
nection unit in FIG. 1 of the like Is executed (step ST550 
in FIG- 27), and the flow then return to the status checl< 
process (step ST530). 

1,0277] Upon completion of the status check process- 
es of the loaded state of disc 1 (step ST532) and tl' " ' 



communication partner o 



net has disconnected io oonneotion state (step 8-1534), the tnanslBon destination 



communication connection (this state can be deter- 
mined by the status check process in step ST530), the 
system temiinates abnormally (step ST570). 
[0272] FIG. 28 is a flow chart for explaining the con- 
tents of the status check process (step ST530) In the 
processing shown in FIG. 27. In this case, a processing 
example executed when the control automatically trarl- 
site to a mode different from the current mode depend- 
ing on whether or not DVD disc 1 is inserted in DVD-Vid- 



of the mode Is dotenninod (step STC36) on the basis of 
a predetennlned tiansition rule in accordance with the 
check result (conesponding to, e.g., one of switch 
events E01 to E06 In FIG. 25). After the check results 
of the loaded state of disc 1 (step ST532) and net con- 
neotion state (step ST534) are temporarily stored in a 
memory (not shown), the control jumps to a process (ite 
processing contents are shown In FIG. 27) of the deter- 
mined mode (step ST538). 



player 1 00. and whether or not the Internet connec- 20 (0278) Note that mode transition by means of jump in 
step ST538 can be made according to a method (tran- 
sition rule) determined in advance in ttie system of play- 
er 100 or user's request. As a method of making mode 
transition according to the user's request, for example, 
the control enters the mode select process<step ST400) 
in FIG. 26. in response to depression of.a menu button 
on the remote controller (not shown), and the control 
transits to a mode of user's choice in stepr ST420 In that 
process. On the other hand, the following method of 



tion.unit (400W, 400W*) is conneWed to the Intemet 01 
the iike will be explained. The process of this flow cliart 
can also be written in a program ROM (not shown) as 
an Initial setup program of DVD-Video playerlOO In FIG. 
1. 

[0273] When the control enters this status check proc- 
ess (step ST530), the loading state of disc 1 is checked • 
first (step ST532). This check process can include ad- 
ditional check processes f orchecking whether or not the • 



disc tray of the disc drive (not shown) Is open, whether 30 making.mode transition according to the methdd (tran^ 



or not a disc Is normally set on the disc tray If the disc 
tray is closed, whether or not the disc is one readable ■ 
. by player 100 If the disc is nomtally set (i:e,, whether, or 
not that disc compiles with the DVD standard), and 
whether or not that disc is a defective one which suffers • 
. scratches, warps, and/or cracks. 
[0274] If this check process finds an inreparable prob- 
lem such as an unreadalsle disc, the system terminates 
. abnomially (step STS70 in FIG. 27). However, if an enor 
found is reparable (e.g., nomnal disc 1 is set, butthe disc 
tray is not closed), the process for removing that error 
is executed (step STS50 in FIG. 27), and the flow returns 
to the status check process (step STS30). 
[0275] Upon completion of the check, process of the 



sition rule) determined In advance In the system of play- • 
er 100 may be used. 

[0279] FIG. 29 is a view for explaining an example of 
transition rule (transition rule 1) which Is to be referred 
lo upon determining the mode transition destination In 
the process In FIG. 28. In this case, assume that mpdes 
that allow mutual transition are modes M1 to MS shown 
in FIG. 25.. That is, in a rule, the current mode is mode 
M1, M2, or MS, switch events are uniquely assigned to 
each mode, and a mode as the transition destination is . 
determined in correspondence with that switch event. 
[0280] More specifically, when the oun«nt mode is off- 
line mode (video mode) M1 , if switch event E02 (disc 
ejection) is detected, transition to on-line rjiode (Interac- 



loadedstateofdisfcl.theconnectlonstateof acommu- « tive mode) M2 is designated; if switch event E05 (net 

nication flne sucK as the Intemet or the like Is checked ' connection) Is detected, transition to mixed mode (inter- 

(step ST534). This check prodess can include additional active mode) M3 is designated. If two switch events E02 

check processes for checking whether or not the Inter- and £05 have occurred at the same time, this example 

. net connection unit (400W, 400W*) in FIG. 1 Is both preferentially selects switch event EOS (net connection) 
physically and logically nomially connected to a com- so (priority: EOS > E02). When switch event E02 has oc- 

munication modem, whether or not modem hardware or • cunred prior to switch event EOS, mode transition corre- 

TCP/IP software suffers any operation abnormallly, and spending to the event that has occutred earlier is des- 

whether or not net connection with a communication ignated irrespective of the priority (mode transition cor- 

pannerh8Sbeenestabllshed(checknetconnection/dls- responding to the eventthat has occurred later Is des- 

oonnection) ignated fefter the first mode transition) . 

[02761 Ifthlstiheokprocess finds an irreparable prob- [0281] When the current mode is on-line mode (inter- 

lemsuohasanycommunicationmodemerror.orthe.like, active mode) M2, if switch event EOi (disc Insertion/ 

the system temiinates abnormally (step STB70 In FIG. loading) is detected, transition to off-line mode (video 
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mode) M1 is designated; If switoli.event E03 (disc inser- 
tion/loading) is detected, transition to mixed mode (In- 
teractive mode) M3 is designated. Tliese two switcii 
events E01 and EOS are switch triggers whicti have 
been generated due to an identical cause (disc inser- 
tion/ioading), but this " example preferentially select 
switch event EOS (priority: EOS > E01). These priority 
levels may be reversed the user setup (priority: EOS 
< E01).. Or one of switch events E01 and EOS may be . 
disalDled in advance. 

[0282] When transition from mode M2 to mode M1 is 
to be effected in response to the switch trigger "disc in- 
sertlon/ioading", the user may select mode M1 in step 
ST420 in FIG. 25. At this time, this user selection has a 
higher priority level than transition rule 1 in FiG. 29. 
[0283] Likewise, when the current mode. is mixed 
mode (interactive mode) MS . If. switch event E06 (net 
disconnection) is detected, transition to off-line mode 
(video mode) M1 Is designated; if switch event E04 (disc 
ejection) is detected, transition to on-line mode (interac- 
tive nriode) M2 Is desigrjated. If two switch events E06 
and E04 have occurred at the same time, this example 
preferentially selected switch event EOS (net disconnec- 
tion) (priority: E06 > EQ4). When switch event E04 has 
occurred priorto switch event E06, mode transition cor- 
responding to the event that has occurred earlier is des- 
ignated Irrespective of the priority (mode transition cor- 
responding to the event that has occun-ed later Is des- 
ignated, after the first mode transition). 
£0284] FIG. 29 shows an example of transition rule 1 
upon making automatic mode transition from a given 
. mode to another mode. A plurality of kinds of transition 
rules may, be used in this case. For example, as transi- 
tion rule 2 which is used together with transition rule 1 
in FIG. .29 as needed, a second In^nsllion rule fevenl 
generated by the system upon occurrence of abnormal 
circumstances" > "user event" > "ENAV event"! may be 
applied. 

[0285] Note that examples of the abnormal circum- 
stances include an error that has occurred during exe- 
cution of a system program which controls the operation 
of the overall apparatus in FIG. 1 , a computer virus that 
has been found upon downloading Web contents from 
the Internet, and so forth. 

[0266] TTie relationship between the mode transition 
and DVD-Video player 1 00 explained using FIG. 1 can 
be sunhmarizeld as follows. That Is, ENAV engine 300 in 
FIG. 1 has 81 first Interface (400, 400*) for receiving 
ENAV contents 30 frorn DVD video disc 1 which has a 
volume space complying witfi the DVD-Video standard, 
and a second interface (400W, 406w*)for acquiring oth- 
er ENAV contents (Web contents SOW) from a commu- 
nication line (Internet). 

[0287] Assume that a state wherein DVD video disc 
. 1 is loaded in DVD-Video player 100, and the second 
interface (400W, 400W*) is disconnected from the com- 
munication line (net disconnection) is off-iine mode m , 
a state wherein DVD video disc i Is ejected from 
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DVD-Video player 100, and the second interface (400W, 
400W*) is disconnected from the communication line 
(net disconnection) is on-line mode M2. and a state 
wherein DVD video disc i I? loaded In DVD-Video player 
5 100, and the second interface (400W, 400W*) Is con- 
" nected lo the communication line (net connection) is 
mixed mode M3. Then, if a switch trigger (a trigger due 
to disc insertion/ejection or net connection/disconnec- 
tion; corresponding to switch events E01 to E06) is de- 
10 tected, mode transition is automatically made among 
off-line mode M1, on-line mode M2, and mbced mode 
M3 (in accordance with a prodetemnined transition rule 
exemplified In RG. 29). 

[0288] Note that the present iriventlon is not limited to 
15' the aforementioned embodiments, and various modifi- 
cations and changes may be made without departing 
from the scope of the invention "when it is practiced. The 
respective embodiments may be combined as needed 
as long as possible, and combined effects can be ob- 
so tained in such case. 

[0289] For example, the EHAV engine of the present 
invention can be incorporated in a Hl-vision compati- 
ble-DVD-Video system (a semi-Hi-Vision system using 
•.650-nm laser or a full-Hi-Vislon system using 405-nm 
25 laser), which will be realized in the near future, without 
dteturtjing system compatibility. 
[0290] The functions of the player in FIG. 1 . can be;.* 
implemented by software using a personal compute|'.. 
which comprises a DVD disc drive and high-speed CPU/ .- 
30 MRU. That is, DVD player 100 corresponding to FIG. i;- 
can be virtually created on a high-periormance personal;. 
■ computer (such virtual DVD player onthepersonal com-.; 
puter Is implemented In commercially available personal., 
computers and some game machines). In this case, the! 
35 present invention can be practiced in the form of novel . 
software, which utilizes hanlware, i.e., an existing per- 
sonal computer, and is Installed In that persbnal compu- 
ter. 

[0291] Furthermore, the embodiments include inven-- 
40 tlons of various stages, and various Inventions can bo 
extracted by appropriately combining a plurality of re- 
quired constituent elements disclosed In this applica- 
tion. For example, if at least one of the effect of the 
present Invention or an effect upon pracflcing the 
4S present invention is obtained even when one or a plu- 
rality of required constituent elements are omitted from 
ali the required constituent elements In the embodi- 
ments, the an-angement from which constituent ele- 
ments are omitted can be extracted as the invention. 
so [0292] FIG. 34 Is a flow chart for explaining an exam- 
. pie of recording processes of Information on an inforniar 
• tion medium such as a DVD-Video disc, DVD-Audio 
disc, a hard disc, orthe lilce. 

[0293] As shown in FIG. 34, AV contents of DVD-Vid- 
ss ■ eo (e.g., DVD-Video contents 1 0 in FIG . 2) are recorded 
in a specific portion (DVD-Video Area in FIG. 30 or 31 ) 
of the volume space (step ST602). Then, navigation 
contents (e.g. , Bny of ENAV cdntents 30A-30C in FIG . 
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2) are recorded In agiven portion (Other Recording Area 
in FIG. 30 or part of DVD-Video Area in FIG. 31) (step 
STe04). Incidentally, an order of recording steps ST602 
and ST604 may be exchanged. 

<SUM^AARY OF ENAV SY.srEM> 

[0294] An ENAV (Enhanced NAVigation) specifica- 
tion, applied to the embodiment of the present Invention, 
enables a DVD piayerto realize advanced interactively, 
and new content defined in the ENAV specification is 
called "ENAV content." The ENAV content can be re- 
corded with DVD-Video content ot\ a DVD-Video disc 
. and some of ENAV content can be recoreled on (or sent 
via) a web server. Also, the current DVD-Video specifi- 
cation itself is not affected by the ENAV specification, 
that is, the ENAV specification is just "extension" of the 
DVD.-Video specification. The ENAV specification de- ■ 
fines ENAV content and also defines a mechanism to 
communicate between DVD-Video and ENAV playback. . 
10295] . ENAV content consists of (or comprises) fol- 
lowing elements, called "ENAV elements": 

• Markup Language (XHTML, SMIL); 

Sci-ipt Language (ECMAScript) with particular APIs 
for DVD; 

Cascading Style Sheet (CSS); 
Image (JPEG, PNG);. 

Audio (AC-3 (Trademarl<), MPEG audio, DTS 

(Trademark), SDDS (Trademark)); 

Animation (MNQ, XSS, Macromedia Flash (Trade-. 

mark)); aijcf 

Text/Font. 

[0296] As (or Marl<up Language, XHTML document 
controls a display layout, display size and display/output 
timing and also controls synchronization to display/out- 
put above Image data, Audio data. Animation data and 
Text/Font data in conjunction with DVD-Video content. 
Meanwhile, .SMIL controls only display of SVG anima- 
tion. 

[0297] ENAV content can exist not only in a disc but 
in a server. But, at least DVDiNDEX.HTM file, XHTML 
document for start-up may be recorded under 
DVD_ENAV directory on a disc. Also, Files of ENAV con- 
tent are delivered from a server via Internet after author- 
ization between an Enhanced DVD player and the serv- 
er by means of the disc ID of Enhanced DVD disc and/ 
or player ID of Enhanced DVD player. After the comple- 
tion of authorization, if an Enhanced DVD disc is eject- 
ed, deliver of ENAV content from the sender can be 
stopped and/or the playback of ENAV content can be 
.stopped. 

[0298] Enhanced DVD player, whicK has capability to 
play back ENAV content, has two modes; one is Video 
mode, the other is Enhanced Navigation mode. 
[0299] In Video mode, DVD-Video content is played 
back according to Navigation InforfnaHon in DVD-Video 
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content, and ENAV content Is not played back even if it 
is recorded on a disc. So, in this mode, behavior of a 
player is as same as a legacy DVD-Video player, that 
is, First Play PGC (FP_PGC) may be played back at 
s first. In Video mode, only one Screen display exists: Full 
Video Screen; 

[0300] -Enhanced Navigation mode has two' Screen 
displays: Full Screen display and Mixed Screen display. 

• In Full Screen display, a player plays back both DVD-Vid- 
10 eo content and ENAV content simultaneously. In Mixed 

Screen display, a player also plays back both DVD-Vid- 
eo content and ENAV content, and both contents are 
displayed simultaneously. 

P)301] Note: Usdr operation and 'looks and feels' 
IS might be different in Full Screen Display from Full Video 
Screen because playback and user operations are han- 
dled by ENAV content. 

[0302] in Enhanced Navigation mode, between Full 
Screen display and Mixed Screen Display, it is possible 
20 to switch Screen display as a function of ENAV content 
or a player's function (i.e., from full Screen display to 
Mixed Screen display/from lUlixed Screen display to Full' 
Screen display). But it is prohibited to switch between 

• modes (Video Mode and Enhanced Navigation Mode) 
ss during a mode being activated. 

[0303] In Enhanced Navigation mode, a. player may 
ignore FP_PGC and may play back DVDINDEX.HTM 
file for startup in ENAV content on a disc firstly, and.then 
plays back according to the instruction of ENAV content. 
30 [03041- Ths system model for Enhanced DVD player 
■ • is Introduced In thte specification. It consists of (or com- 
prises) two engines, one is DVD-Video playback engine 
to play back DVD-Video. content and the other is ENAV 
engine to' play back ENAV content and also to. control 
3s DVD-Video playback engine. This means the player is 
extended one from a legacy DVD-Video player. 
[030S] . DVD-Video playback engine consists of (or 

• comprises) a legacy DVD-Video playback engine and 
the following addltionBl functions, which are utilized by 

40 ENAV content to control DVD-Video playback; 

[0306] Function to control DVD-Video playback in re- 
sponse to "DVD control" from ENAV engine; 
[0307] Function to inform "DVD trigger" to ENAV en- 
gine, which are some events required by ENAV content; 

45 and 

[0308] Function to inform "DVD status", which are 
some of properties, such as player status/latest play- 
back status etc, in response to the request from ENAV 
engine. 

so [0309] ENAV engine- includes ENAV Buffer, 
XHTMLh-SMIL/CSS Parser, XHTMUCSS Layout Man- 
ager, ECMAScript interpreters DOM manipulator, SMIL 
Timing Engine, ElviAV Interface Handler, Element De- 
coders, AV Renderer, Buffer Manager, and Network. 

55 Manager. 
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#ENAV Buffer. 

[0310] ENAV content on boWi a disc and a server is 
loaded to the buffer for contlnuous/seamless playback 
of DVD-Video content, and the buffer can be managed s 
by Buffer Manager via Buffer conlrol. ENAV Buffer con- 
sists of (or comprises) ENAV-Unll Buffer (for XHTML- 
document, Image, Non-synchronized audio with 
DVD-Video and Animation), Synchronized Audio Buffer 
and Font Buffer. The EN AV-U nit Buffer and the Synchro- 10 
nized Audio Buffer consist of (or comprises) two buffers 
respectively. One buffer is for playback and the other 
buffer is for download, each role phanges by fums. The 
two-buffer can be used as one-buffer, for instance, in 
case that all of ENAV elements are- read to the buffer is 
before playback of ENAV content. 
[0311] ENAV-UnIt Buffer-is the buffers to store 
. ENAV-UnIt, which Is composed of (or may be fomned of) 
at lest one XHTML document, Image, Non-synchro- 
nized audio and Animation. ^ 
[0312] Before starting playback of DVD-Video syn- 
chronized witli ENAV contents, at least one ENAV-UnIt 
is preloaded from a disc or a server. When another 
ENAV-Unitis loaded from a disc during the playbaGl< of 
DVD-Video, seamless playback of DVD-Video is not 2S 
guaranteed. When another ENAV-UnIt is downloaded 
'from a sewer during the playback of DVE>-Vldeo, seam- 
less playback of DVD-Video is guaranteed by means of 
the downloading infonnatlon, which Includes name/lo- 
oatlon/size/oontenttype of ENAV elements. 30 

# XHTML+SMIUCSS Parser 

■ [0313] XHTML documentf composed of text Infomna- 
tion, some inline style, ECMASoript and CSS (Cascad- ss . 
ing Style Sheet) is read Into XHTI^L parser. The XHTML 
parser verifies and parses the document into internal 
forms of objects, DOM-tree, based on definition of DOM 
(Document Object IWodel). 

■ [0314] CSS parser verifies and parses CSS style 40 
sheet grammar and builds ©rules and style rule sets 
list. CSS parser receives inline style information from 
XHTML parser or external CSS style sheet indicated by 
XHTML parser's style sheet link Infonnatlon. ' 

# XHTML/CSS Layout Manager 

[0315] XHTML/CSS Uyout Manager generates lay- 
out Information, which includes box dimension and po- 
sition.of It, by means of DOM-tree from XHTML+SMIL/ so 
. CSS Parser. 

# ECMAS cript Interpreter & DOM manipulator 

. [0316] ECMASoript interpreter verifies and parses ss 
ECMASpript and executes codes Indicated by parsed 
one. 

[0317] DOM manipulator parses DOM-tree with style 
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Information from XHTML+SMIL/CSS Parser, and DOM 
manipulator registers events defined in this specifica- 
tion. ENAV event from DVD-Video playback engine or 
user Interaction via ENAV interface Handler is notified 
to ECMAS cript Interpreter & DOM manipulator. Then ' 
the registered event handler is called. 
[031 8] An event takes role of a trigger for activating 
ECMAScript -functions controlling objects, which is . 
called as ENAV command. Meanwhile, ECMAScript in- 
terpreter & DOM manipulator knows DVD-Video play- 
back status by reading values in Property. Buffer of 
ENAV Interfece Handler vla'ENAV property. 

# SMIL Timing Engine 

[0319] SMIL Timing Engine verifies and parses SMIL 
tags in XHTML document for control of SVG animation. 
Then SMIL Timing Engine provide timing and synchro- 
nization infomlation for display of SVG animation. 

# ENAV Interface Handier 

[0320] ENAV Interface Handler has functionalities of 
translation from/to DVD-Video playback engine to/from 
ECMAScript Interpreter or SMIL Timing Engine as fol-:, 
lows. Also, ENAV Interface Handler receives user trig- 
ger and translates each event for ECMAScript Interpretr • 
er and DOM manipulator. 

[0321] "DVD trigger" from DVD-Video playback eh-{ 
glne or "User trigger" from User Interaction is translated;,' 
to "ENAV event". 

[0322] "DVD status" from DVD-Video playback en- 
gine is translated to "ENAV property". The DVD status^' 
infonnatlon Is stored in Property Buffer In ENAV Inter- 
face Handler. 1' 
[0323] According to "ENAV command", ENAV Inter- 
face Handler controls DVD-Video playback engine, El- 
ement Decoders, AV Renderer and Buffer Manager. 
[0324] 'ENAV control" from SMIL Timing Engine Is 
translated to "DVD control" 

# Element Decoder 

[0325] Element Decoders decodes Audio, Image, An- 
imation and Text/Font data, which are controlled by EC- 
MAScript Interpreter & DOM manipulator and SMILTIm- 
Ing Engine via Element control. All elements except au- 
dio data synchronized with DVD-Video refer- ENAV tim- 
ing inforniation provided by ENAV. System Clock, but 
synchronized audio data refers DVD timing inforniation 
provided by ENAV Interface Handler. 

#AV Renderer 

[0326] AV Renderer renders XHTML document and 
decoded ENAV elements from Element Decoder with 
layout inforniation from XHTML/CSS Layout Manager. 
That is, AV Renderer has functionality to convert pixel 
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aspect ratio of EN AV element, to re-size the ENAV ele- 
ment and to layout ENAV elements, according to the lay- 
out information. As for audio, AV Renderer mixes (or 
switches) ENAV audio with the audio in DVD-Video' con- 
tent. = 
[0327] Also, AV Renderer switches Screen Display 
between Full Screen Display and Mixed Screen Display 
In Enhanced jSlavigation Mode, according to AV output 
control from ENAV Interface Handler. 

10 

# Buffer IWanager 

[0328] Buffer Manager manages ENAV content in 
ENAV Buffer according to Buffer control from ENAV In- 
terface Handier. For instance, Buffer Manager loads or is 
discards ENAV content on both a disc and a server to/ ' . 
from the buffer. The information for buffer management 
is described in XHTML document or otiierfile as down- 
load information. 

20 

■# Network Manager 

[0329] Networl< Manager has a function to control 
connection/disconnection to networl(, and also to meas- 
ure bandwidth and response time frorri a server. ^ 

[Event Gerteratlon] 

[0330] As an example, in the system model, an event, 
from DVD-Video playbacic is executed in following proc- so 
ess. 

1. DVD-Video playback engine outputs. "DVD trigr 
ger"to ENAV Interface Handler when an event hap-, 
pens. 35 

2. ENAV Interface IHandler reads status infomnation 
of DVD-Video playback engine in response to the 

. "DVD trigger", if ENAV Interface Handler needs the 
status value for "DVD trigger". . 

3. ENAV Interface Handler stores the associated 40 
value. 

4. ENAV Interface Handler outputs "ENAV event" 
with the associated value. 

[Reading Status] 45 

[0331] As an example, in the system model, reading - 
property is executed in following process. 

1 . DVD-Video playback engine infomi status infor- so 

mation ("DVD status") to Properly Buffer in ENAV 
Interface Handler when status changes and keep 
latest status infomiation in the buffer. Regarding 
how much size is necessary forthe buffer, how long 
the status information is stored and when the status ss 
information is updated. 

2. ECMAScript Intetpreter/SMIL Timing Engine re- 
quests status information to ENAV Interface Han- 
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dier. 

3. ENAV Interface Handler returns status informa- 
tion to ECMAScript Interpreter/SMIL Timing En- 
girie. ("ENAV property") 

[Command Execution] . . • 

[0332] /te an example, in the system model, a com- 
mand is executed In following process: 

1. ECMAScript Interpreter outputs ENAV command 
to ENAV Interface Handler. ("ENAV command") 

2. ENAV Interface Handler outputs DVD control to 
DVD-Video playback engine. ("DVD controP') 

3. DVD-Video playback engine returns the associ- 
ated value to ENAV Interface Handler in response 
to DVD control. 

4. ENAV Interface Handler retums the associated 
value to ECMAScript Interpreter. 

<Summary of Embodiments!. 

[0333] 

<:01> As a mechanism that maintains compatibility 
to the existing DVD-Video standard allows a wide 
variety of video playback, ENAV contents 30 are re- 
corded on disc 1 which includes the configuration 
according to the existing DVD-Video standard. 
ENAV contents 30 need not be played back by a, 
conventional DVD-Video player according to the 
DVD-Video standard, but can be played back by 
DVD-Video player 1 00 according to an embodiment 
of the present Invention- (see embodiments shown 
in FIGS, 30 and 31). 

<02> DVD-Video player 1 00 according to an em- 
bodiment of the present invention can use not only 
ENAV contents SO recorded on disc 1 , but also sim- 
ilar EN AV contents (Wefa contents) 30W that can be 
downloaded from the communication line such as 
the Internet or the like (see an embodiment shown 
in FIG. 1). . 

<03> AV infomnation contained in DVD-Video con- 
tents 1 0 recorded op disc 1 , and that contained In 
ENAV contents 30 (and/or ENAV contents 30W) 
can be played back in synchronism, connection, or 
combination with each other in accordance with a 
•predetemrtined sequence (ENAV playback informa- 
tion described in markups or scripts) (see embodi- 
ments shown in FIGS. 2 to 24). 
<04> In orderto aliowthe user to freely switch play- 
back of DVD-Video contents 10 and/or that of ENAV 
contents 30 (Web contents SOW), off-line mode (a 
mode for playing back DVD-Video Intact) Mi , on- 
line mode (a mode for play ing back more interactive 
video via a communication by means of the I ntemet 
or the like) M2, and mixed mode (a mode that can 
attain more Interactive playback using the Internet 
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or the like while playing back DVD-Video) M3 of the 
on-line and off-line modes, can be used as needed 
(see embodiments of RGS. 25 to 2B). • 
<12> Mode transition can be automatically made 
among a plurality of modes, i.e., on-line mode M1 , . s • 
. off-line mode MZ, and mixed mode M3 in accord- ^ 
ance with a predetemilned rule (see an embodi- 
ment of FIG. 29). ■ . ■ 
<1 3> In DVD-Video player 1 00 according to an em- 
bodiment of the present invention, event genera- « 
tion-command/property prooossor 320 .operates 
upon receiving a DVD event signal and/or DVD sta- 
tus signal from DVD-Video playback controller 220. 
For this reason, unlike an arrangement that sends ! 
a DVD control signal from processor 320 to control- <5 
ler220, ENAV control according to playback (event/ 
status) of the DVD disc can.be implemented (sea 
embodiments of FIGS. 1 and-20). 

[0334] According to the present invention, a wide va- so 
riety of interactive features can be added to DVD-Video 
contents playback wiille assuring compatibility (at least 
upward compatlbiiity) to the ounrent DVD-Video (arid/or 
Audio) standard (version .1 .0). 



Claims 

1. An enhanced navigation system comprising: 

30 

■ . a player unit (100) configured to reproduce re- 
corded contents from an Intomnatlon medium 
(10) having a recording space complying with _ 
a predetermined standard, said reconjed con- 
tents including AV contents and riavigatlon con- ss 
tents that can be played back or reproduced in 
association with playback of the AV contents, 
. characterized by further comptising: 

a playback engine (200) configured. to play m 
back the AV contents of the information 
medium, and to produce status infonnatlon 
(DVD status signal in FIG. 1); and 
a navigation engine (300) responisive to the 
status information from said playback en- 4S 
glne and configured to play back or to re- 
produce the navigation contents of the in- 
fonnation medium. 

2. The system of claim 1 , cliaracterized in that said so 

information medium is a digital, video disc, said re- 
cording space is defined as a volume space, any 

said navigation engine (300) is configured to 
control playback of the navigation contents in com- 
bination with playback of the video contents. ss 

3. The systenv of claim 2, characterized in that the 
navigation engine (300). is configured so that con- 



tents of the navigation contente change in connec- 
tion with a change in playback condition of the AV 
contents in the volume space complying with a 
DVD-Video standard. 

The system of claim 3, characterized in that the 
navigation engine (300) is configured, to output a 
signal that controls a playback operation of tlie vid- 
eo playback engine (200) In response to a change 
in playback condition of the video contents in the 
volume space complying with the DVD-Video 
standard. 

The system of claim 3, characterized In that the 
navigation engine (300) has a'firsjt interface which 
receives the navigation contents from the digital vid- 
eo disc having the volume space complying with the 
DVD-Video standard, and a seoond interface whtah 
acquires other navigation contents from a commu- 
nication line, and 

when a state in which the digital video disc 
(10) Is loaded in the player unit {1 00) and the sec- 
ond interface Is disconnected from the corhmunlca- 
tion line is referred to as an off-line mode, a slate in 
which the digital video disc (1 0) is ejected from the ;, 
player unit and the second Interface (1 0) is connect- 
edtothe communication line Is refen-edto as an on' 
line mode, and a state in whtoh the digital video disc 
(10) Is loaded In the player unit (100) and the sec-, 
ond interface Is connected to the communication., 
line is refen^d to as a mixed mode, 

mode transition Is automatically made among; 
th6.off-llne mode, on-line mode, and mixed mode in;!,, 
response to a switch trigger. :■ 

B. The system of claim 3, characterized in that the 

video playback engine (200) Includes a video play- 
back controller (220) which controls playback of the 
recorded contents from the digital video disc (10) 
having the volume space compiyirig with the 
DVD-Video standard, and 

the riavigatlon engine (300) Includes: 

an output unit (350) which outputs a signal cor- 
responding to at least partial contents of the 
• video contents and/or at least partial contents 
of the navigation contents, which are played 
back from the digital video disc (1 0) under the 
control of the video playback controller (220); 
an interpreter (330) which intetprets contents 
of the navigation contents played back from the 
. digital video disc (10); and 
an infonrination processor (320) which Is config- 
ured to exchange a first signal associated with 
a playback condition of the digital video disc 
(10) witli the video playback controller (220) 
and to exchange a second - signal associated 
with the contents of the navigation contents 
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with the inteipreter (330) on the basis of the 
contents inteipreted by the interpreter (330) or 
a user event from user's operation (40), and 
controls a signal output state of the output unit 
on the basis of at least one of the exchanged i 
first and second signals. 

The system of claim 3, characterized in that the 
navigation engine (300) has a first interface which 
receives thenavlgation contents fromthe digital vid- < 
eo disc (10) having the volume space complying 
with the DVD-Video standard, and a second Inter- 
face which acquires other navigation contents hav- 
ing an identical type of contents to the navigation 
contents from' an Intemet. ) 

The system of claim 3, characterized in that the 
video playbacit engine (200) Includes a first decod- 
er (210) which provides at least one of video data _ 
and audio data of contents corresponding to the re- ' ^ 
corded contents played bacic from the digital video 
disc having the volume space complying with the 
DVD-Video standard, and 

the navigation engine (300) includes: 

a second decoder (340) which provides at least 
one of video data and audio data of contents 
corresponding to the navigation contents; 
a video output controller (352) which mixes vid- 
' eodataprovidedfrom.thefirstandsecond.de- ' 
coders (210, 340) as needed, or selects video 
data'f rem one of the first and second decoders 
(210, 340), and outputs the mixed or selected 
video data; and 

an audio output controller (354) which mixes • 
audio data provided from the first and second 
decoders (210, 340) as needed, .or selects au-. 
dio data from one .of the first and second de- 
coders (210, 340), and outputs the mixed or se- 
lected audio data. 

the system of claim 3, characterized in that the 
apparatus has a video niode and interactive mode 
in association with an operation, and a full video 
mode, full navlgafion mode, and mixed mode in as- ■ 
socialion with display, 

the video mode Is a mode for playing back the 
AV contents, and the interactive mode is a mode for 
playing back flie AV contents and/orthe navigation 
contents, 

when the video playback engine (200) plays 
back the AV contents in the interactive mode, the 
full video mode is used to display a playback video, 

when the navigation engine (300) plays back 
the navigation contents in the Interactive made, the 
full navigation mode is used to display a playback 
video; or/ 

when the video playback engine (200) plays 



back the AV contents and the navigation engine 
(300) plays back the navigation contents In the in- 
teractive mode, the mixed mode is used to display 
playback videos of the video and navigation con- 
tents, and 

the piaybacl? videos of the video and navlga- . 
tlon contents are displayed together in the mixed 
mode. 

10. The system of claim 2, characterized in that said 
navigation contents Includes playback control infor- 
mation formed of amarkup language and/or asoript 
language, and other contents, and 

said player unit (100) includes a. video play- 
back engine (200) which plays back first AV data . 
corresponding to the AV contents of the digital video 
disc (10), 

said system further comprising: 

a connection unit (400W) with a communication 
line, which is included in the player unit (100) 
and is used to fetch otfier navigation contents 
including another playback control infonnation;. 
and 

a navigation engine (300) which Is Included in 
■ . the player unit (100), and controls a playback 
output of the player unit (100) in accordance 
with contents of the playback. control infonna- 
tion contained in the navigation contents of the 
recorded contents of the digital video disc (1 0) 
or the playback control information contained 
In the other navigation contents fetched from 
the communtoation line., 

Wherein the navigation engine (300) corhpris- 



a language interpreter (330) which interprets 
contents of the playback control informatioh 
contained in the navigation contents; 
an infomnation processor (320) which executes 
a command contained in the playback control 
Information interpreted by the language inter- 
preter (330); 

an element decoder (340) which generates 
second video-audio data corresponding' to the 
other contents contained in the navigation con- 
tents; and 

an output unit (350) which nriixes the second 
video-audio data generated by the element de- 
coder, (340) with the first video-audio data 
played , back by the video playback engine 
(200),orselectson.eofthefirst'video-audlo da- 
ta and the second video-audio data, and out- 
puts the mixed or selected video-audio data, on 
the basis of the playback information Interpret- 
ed by the language interpreter (330) and/or an 
execution result of the command in the Infer- 
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matlon processor (320). 



11. The system of claim 2, characterized by further 
comprising: 

a video playback engine (200) wiiicfi is included . 
in itie player unil (1 00) , and pl^ back first AV 
data corresponding to the AV contents of the 
digital video disc (10); . 

aconnection unit (4boW) with a communication ) 
line, which Is included In the player unit (1 00) 
and is used to fetch other navigation contents 
including another playback control information; 
and 

a navigation engine (300) which Is included in ' 
the player unit (1 00), and controls a playback ■ 
output of the player unit (100) in accordance 
with contents of the playback control informa- 
tion contained in the navigation contents of the 
digital video .disc (1 p) or the playback control i 
infonnnation contained In the other navigation 
contents fetched from the communication line, 

wher.ein the navigation engine (300) compris- 
es: a language interpreter (330) which interprets ■ 
contents of the. playback control InfonDation con- 
tained in the navigation contents; an infonnaition^ 
processor (320) which executes a command con- 
tained in the playbacic control infonnation interpret- • 
ed by the language interpreter (330); an element ; 
decoder (340) whteh generates second AV data cor- 
responding to the other coritents contained in the 
navigation contents; and an output unit (350) which 
mixes the second AV data generated by the element 
decoder (340) with the first AV data played back by ■ 
the video playback engine (200), or selects one of 
the first AV data and the second AV data, and out- 
puts the mixed or selected AV data, on the basis of • 
an execution result of the command in the infonma- 
tion processor (320), . . • 

the video playback engine (200) includes a 
video playback controller (220) which contrbis play- 
back of the digital video disc (10), outputs an event 
signal associated with a plaiybaok condition of the 
digital video disc (10) to the infonnnation processor 
(320), and outputs a status signal associated with . 
a property of the digital video disc (10) to the infor- 
mation processor (320), anci 

the information processor (320) is configured 
to execute control of the output unit (350) based on 
the playback control infonmation contained in the 
navigatioh contente, in accordance with the event- 
signal and/orthe status signal from the video play- 
.back controller (220). 

12. The system of claim 11 , characterized in that the 
navigation contents include first navigation con- 
tents played back from the digital video disc (10), 



and second navigation contents externally acquired 
via the comiriunication line, and 

. the control by the iriformation processor (320) 
according to the event signal and/or the status sig- 
nal IS executed for both ciontrol processes based on 
the first and second navigation contents. 

13. The.sysfem of claim 11 , characterized in that the 
event signal is configured to be generated in re- 
sponse to menu call that calls a menu recorded on 
the digital video disc (1 0), title jump that switches a 
title to be played back from the digital video disc 
(1 0), or chapter jump that switches a chapter to be 
played back from the digital video disc (10). 

14.. The system of claim 11, characterized in thai: the 
navigation engine (300) further comprises a user 
. event eontro!ter(31 0) which ger7erates.a user event 
■ corresponding to user's operation (40) of the digital ' 
video playback apparatus, 

. the infonnation processor (320) is configured 
to execute a process corresponding to the user 
event' generated by the user event controller (310), 
and 

the. output unit (350) mixes the second AV da- . 
• ta' generated by the element decoder (340) with the , 
•first AV data played back by the video playback en-;.,; 
. gine (200), or selects one of the first AV data ands 
the second AV data, and' outputs the mixed or se-r. 
> lected AV data, on the basis of an execution result,': 
of the process corresponding to the user event. ,,>. , 

15. A method of playing back recorded contents that in^v 
elude AV contents and navigation contents, from a)- 

f digital video disc (10) having a volume space com-; 
plying with a DVD-Video standard, characterized 

by comprising: 

acquiring the AV contents played baokfrom the 

} - digital video disc (10); 

acquiring the navigation contents piayed back 
from the digital video disc (1 0); and 
executing contents of the acquired navigation 
contents in accordance with a predetermined 

s event corresponding to contents of the ac- 

quired AV contents. 

16. The method of claim 1 5,^fufther comprising; 

3 . . acquiring at least one of the AV contents and 
the navigation contents.from the digital video 
disc (1 0) using a player unit (1 00), or acquiring 
other navigation contents from a communica- 
tion line using a communication interface. 

5 . ■ 

17. A method of recording AV contents and navigation 
contents on an Information medium having a re- 
cording space complying with a predetermined 
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standard, said method characterized by compris- 
• 'ng: 

recording the AV contents in a specific portion' 
ot said recording space (STB02 tn FIG. 34); and s 
recording tlie navigation contents in a given 
portion (Other Recording Area in FIG. 30 orpart 
of DVD-Video Area in FIG. 31 ; ST604 in FIG. 
34). ' 

w 

18. An information medium (1 in FIG. 30 or 31) to be 
used with an enhanced navigation system which 
comprises a playback engine (200 in FIG. 1) and a 
navigation engine (300 In RG. 1), said medium 
characterized by comprising: is 

a recording space (volume space in FIG. 30 or 
.'31) complying with a predetermined standard; 
AV contents (VTS in FIG. 30 or31 ) stored in the . 
recording space, said AV contents being con- so 
figured to be played bacl< by said playback en- 
gine (200); and 

navigation contents (30 in FIG. 30 or31)stored 
in the recording space, said navigation con- 
tents being corrflgured to be handled ortreated ss 
by said navigation, engine (300). 

'19. The medium of claim 1 8, characterized in thatsald 
recording space contains,.a volume space which in- 
cludes a volume/file stnicturelnfomiatlon area, vid-. 30 
eo area, and another recording area, 

said video area includes AV contents comply- 
ing with a DVD-Video standard, 

said another recording area inoludes-naviga-. . 
lion contents which can be played back in associa- ■ 3s 
tio'n with contents of the AV contents, and 

the navigation contents have infomnation that 
control playback of the AV contents in combination, 
connection, or synchronism with playbadc of the ■ 
navigation contents. ■*<> 

20. Tlie medium of claim 1 9, characterized in that the 
navigation contents include at least one of a docu- 
ment, image data, animation data, and audio data, 
and said ^document includes at least one of a mark- 4S 
up language including text data, and scripting Ian- . 
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